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RT&E  Dual  Voltage  Transformers 


are  cutting  labor  time 
and  transformer  replacement 
costs  for  leading  utilities 


KANSAS  POWER 
t  light  CO. 


commonwea 

fO/SON  CO 


Since  HT&F'  introduced  the  industry’s  first  dual  voltage  trans¬ 
former  thriH'  years  ago,  an  increasing  numbt'r  of  utilities  have 
joiniKl  the  piont'or  group  who  first  instalKxl  these  units. 

Includi'd  among  the  many  utilities  who  have  installed  RT&E 
dual  voltage  transformers  are  ('ommonwealth  Edison  Co.,  Soutli 
Carolina  EUn-tric  &  (Tas  Co..  Puget  Stiund  Power  &  Light  Co.. 
Kans;is  I’ower  &  Light  (\i..  Central  Ixiuisiana  Ehx’tric  Co.  and 
Wisconsin  Ehvtric  Power  Co.  RT&E  has  shipiH^d  over  fitXK) 
dual  voltage  transformers  to  thest'  and  other  leading  utilities 
RT  &  E  is  proud  of  the  contribution  it  has  made  to  the  elt'ctrical 
industry  through  the  introduction  and  promotion  of  the  exti'r- 
nally  oiXTatiKl  dual  volhige  transformer. 

Available  in  all  primary  voltage  combinations:  24(H)  x  48(H1  volts. 
24CH)  X  7(KH)  volts,  72(K)  x  14.4(K)  volts.  48(H)  x  14.4(H)  volts.  Also 
custom  designed  to  special  requirements.  Siv  your  RT&E 
representative,  or  addrt'ss  inquiries  to  Dt'pt.  A  ,  Waukesha.  Wis. 


Introduced  the  first  dual 
voltage  transformer  v/ith 
external  means  of 
changing  voltage. 


Has  the  most  dual  voltage 
units  in  service. 


Provides  the  widest  variety 
of  voltage  combinations. 


WAU*(ESHA  WISCONSIN 
POfiTiAND.  OREGON 
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Pacific  SouriiwMt  Ra^iott 

J.  f.  Davanport,  Exacutlva  Vice-Pratidant 

Southarn  California  Ediion  Co..  Lot  Angalat 
R.  H.  Cockfiald.  Ganaral  Salat  Managar 

Oapartmant  of  Watar  S  Powar,  Lot  Angalat 
Jotaph  Partgilly,  Vica-Pratidant 
Squara  D  Co.,  Lot  Angalat 
Laonard  Hobbi,  Vica-Pratidant 
Smoot-Holman  Co.,  Irtglawood 
H.  C.  Garitar,  Managar,  Wattarn  Zona 
Gartaral  Elactric  Supply  Co.,  Lot  Artgalai 
Sldnay  Hill 

Hill  Elactric  Co.,  Lot  Angalat 
C.  M.  Smith,  Salat  Managar 
Fluor  Corp.,  Lot  Angalat 
Victor  Hartlay,  Managing  Oiractor 
PCEA,  Lot  Angalat 


Nartfiam  California  Ragien 

Waltar  Maytham,  Vica-Pratidant 

Wattinghouta  Elactric  Corp.,  San  PraiKltca 
Norman  R.  Sutharland,  Pratldant 

Pacific  Gat  S  Elactric  Co.,  San  FraiKltca 
Frad  Nicholat 

F.  M.  Nicholat  Co.,  San  Franclace 
Alfrad  H.  Mayor,  Piatidant 

Lao  J.  AAaybarg  Co.,  San  Francitco 
Arthur  Dahl,  Salat  Managar 

Gartoral  Elactric  Supply  Co.,  San  FraiKlace 
Paul  Churchill,  Ragional  Managar 

Lino  Matarial  Induttriat,  South  San  Frartcltco 
Gooroa  Abbott,  Pratidant 

Abba  tt  Elactric  Co.,  San  FraiKltco 
Karl  Bautch,  Chiaf  Elactncal  Engirtaor 
Bachtal  Corp.,  San  FratKitco 
Waltar  Bayha 

Bayha,  Wait  &  Finato,  San  Francitco 


iMtormountain  Ragion 

R.  0.  Moody,  Managar 

Allit-Chalmort  Mfg.  Co.,  Danvor 
David  B.  Hyar  Jr.,  Pratidant 

Southarn  Colorado  Powar  Co.,  Puablo 
D.  E.  Provott 

Stoarnt-Rogar  Mfg.  Co.,  Danvar 
Ralph  Johnion,  Vica-Pratidant  1  Gortortl 
Managar,  Sturgaon  Elactric  Co.,  Donvar 
Kan  G  Eaton,  Dittrict  ManiMr 

Anaconda  Wira  &  Cabla  Co.,  Danvar 
Howard  Patarton 

Potarton  Co.,  Dorivar 
Ralph  Hubbard,  Managing  DIroctor 
RMEL,  Donvar 

W.  W.  Bowman,  Diracter  of  Publicity 
Utah  Powar  S  Light  Co.,  Salt  Laka  City 
A.  E.  Flamiitg,  Dittrict  Managar 

Gartaral  Elactric  Supply  Co..  Dattvar 
John  Kimball,  Vica-Pratidant  S  Ganaral 
Managar,  Idaho  Powar  Co.,  Boita 


Pacific  Northwott  Ragian 

Eric  Nalton 

Shafar  S  Nalton,  Saattla 
Charlat  H.  Cuttor,  Northwatt  Rapratarttatlva 
Fadaral  Pacific  Elactric  Co.,  Saattla 
Ralph  Jamat 

Northwaitarn  Aganciat,  Saattla 
R.  B.  Lana,  Pratidant 

Induttrial  Elactric  Co.,  Saattla 
Bavarly  Travit,  Contulting  Ertgirtaor 
Saattla 

Eugana  Starr,  Chiaf  Engirtaar 

Bonnovilla  Powar  Adminittration,  Portland 
Thomat  W.  Daliall,  Chairman  of  Board 
Portland  Ganaral  Elactric  Co.,  Portland 
D.  R.  AAcClurtg,  Pratidant 

Pacific  Powar  S  Light  Co.,  Portland 
Jamat  F.  Griava.  Vica-Pratidant 
C.  C.  Moora.  Enginoart,  Portlartd 
Max  Wood 

Schwagar-Wood  Co.,  Portland 
R.  H.  Sroufa,  Exacutiva  Vica-Praildoftt 
Stubbt  Elactric  Co.,  Portlartd 
Aldan  F.  Kriag,  Managing  Diractor 
NELPA,  Portland 
Jack  D.  Stavant 

Pugat  Sound  Utilitiat  CoutkII,  Saattla 
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Maqnetohydrodynamics— •• 

icjJt  that  oilers  cxiiiing  prospects  lor 
lutiire  power  generation.  In  fact,  it  is  so  new  that  the  editor  asked 
one  of  the  country’s  leading  authorities  and  far-sighteil  power  com¬ 
pany  executives  to  comment  on  the  theory  and  possibilities  of  this  new 
technique.  W’e  are  pleased  to  be  able  to  bring  to  our  reailers  these 
comments  from  Philip  Sporn,  president,  .\merican  Electric  Power  Ckirp. 

"For  more  than  10  years  we  have  been  pretxcupied  with  the  develop¬ 
ment  ol  atomic  energy  and  exerting  prcxligious  efforts  to  bring  atomic 
fuel  into  the  family  of  competitive  primary  energy  sources.  In  the 
interim,  almost  unobserved,  another  series  cif  most  exciting  develop¬ 
ments  has  been  coming  along  Uiat  may  open  up  a  new’  era  in  the  gen¬ 
eration  of  electric  energy. 

"There  are  three  such  developments  —  each  dependent  upon  a  dif- 
lerent  principle:  thermionic  generation,  thermoelectric  generation  and 
generation  by  the  application  of  the  magnetohydrodynamir  principle. 
What  ties  them  together  is  that  each  promises  direct  conversion  of  heat 
energv  into  electric  energy. 

"Of  these,  magnetohyclrmlynainic  generation  is  the  most  intriguing. 

1  he  concept  of  magnetohydrcxlynamics  is  simple  enough.  Faraday’s 
discovers  of  electromagnetic  induction  brought  to  light  the  funtlamcn- 
tal  law  that,  when  a  conductor  and  magnetic  field  are  moved  one  with 
respect  to  another,  an  electric  voltage  is  induced  in  the  conductor  and 
when  a  load  in  the  form  of  a  motor,  lamp  or  appliance  is  connected 
to  the  terminals  of  the  conductor  an  electric  current  flows  through  it. 

“Faraday’s  law  of  conduction  iloes  not  tie  down  the  conductor  to 
anv  special  form— a  l<x)p  of  copper  wire,  for  example— the  conductor 
(oidd  be  a  Iluid,  an  ioni/ed  gas  or  a  li(]uiil.  The  motion  of  such  a 
fluid  with  respect  to  a  magnetic  field  constitutes  the  phenomenon  of 
niagnetohytlrcxlynamics. 

"The  recent  announcement  of  (ieneral  Electric  do.  that  they  had 
ileveloped  about  1  kw  of  electric  energy  for  a  peri<xl  of  five  seconds 
at  tlieir  .\er«>sciences  Laboratory  in  Philadelphia  gives  point  to  this 
exc  iting  principle.  Even  more  intriguing  is  the  annouiKemcnt  that  a 
group  of  10  eastern  utilities  working  with  .\vco  had  agreed  to  carry 
forward  work  ccxiperatively  at  the  .\vco-Everett  Research  Laboratory, 
where  a  generator  operating  on  the  magnetohvdnxlvnainic  principle 
ha»l  recently  attained  an  output  of  10  kw. 

“.Ml  this  has  ojjened  up  new  vistas  of  technological  growth  and  dc 
velopment  that  cannot  help  but  be  enormously  stimulating  to  every¬ 
one  interested  in  the  future  of  the  electric  industry." 

FircmiCAi.  VV’Esr  is  particularlv  happy  to  congratulate  .\vro  and 
the  group  of  10  utilities  assex-iated  with  it  in  their  carrying  this  work 
forward  without  the  intervention  of  any  governmental  agency  and 
without  anv  subsidies  from  the  government. 

Tie-lines  to  the  Future— prt>g>essive.  investor  owned  utilities 

in  the  Interniountain  area  have  banded 
together  and  blueprinted  the  (<x>rdinated  transmission  network  it  will 
take  to  seive  their  combinetl  areas  during  the  next  twenty  years.  Lhcir 
findings  are  rejMirted  on  page  59.  This  forward  step  in  intercompany 
(«K)|X‘ration  and  t(X)rdination  is  to  be  commended  if  for  no  other  rea¬ 
son  than  it  provides  public  reassurante  that  these  public  service  organ¬ 
izations  have  mn  only  retogni/ed  their  obligations  for  the  future  but 
have  taken  steps  to  insuie  that  they  will  be  tarried  tnit. 

Fin  micAi.  Wt-si  has  suggested  that  legional  planning  of  this  char- 
atter  might  well  lx*  extendetl  on  an  interregional  basis  to  embrace  the 
entile  area  from  the  Rot  kies  to  the  Pacific  Ocean.  Perhaps  the  time  is 
not  li^x;  for  such  broad-stale  planning,  but  the  tlay  is  not  far  off  when 
this  kind  of  horizontal  rooperation  may  lie  a  necessity. 
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Flush-Fit  Couplings  on  L-M  Permaline 


Big  savings  are  possible  with  L-M  Permaline  Conduit  and 
the  Flush-Fit  Coupling.  The  couplings  are  installed  at  the 
factor>’  on  one  end  of  each  2,  3,  3  Vi,  4,  4 Vi  and  5-inch  sizes 
of  Permaline  Conduit.  Thus,  you  save  in  three  important 
ways  since  the  coupling  and  conduit  are  bought,  stored 
and  installed  as  one  complete  unit: 

Savings  in  Storage . . .  coupling  cartons  are  eliminated. 
Savings  in  Handling  . . .  coupling  and  conduit  are  one  unit. 
Savings  in  Installation  ...  coupling  is  already  attached;  no 
couplings  to  attach  on  the  job  site. 

L-M  Flush-Fit  Couplings  have  the  same  outside  diameter 
as  the  conduit.  Joints  do  not  have  to  be  staggered.  You  install 
Permaline  conduit  as  fast  as  you  can  get  it  into  the  trench. 


Other  Permaline  Advantages 


SAVINGS  IN  STORAGE  are  realized  since  the  coupling  it 
attached  to  the  conduit.  Coupling  cartons  are  eliminated. 


Permaline  Conduit  offers  many  other  time  and  money-saving 
advantages : 

Smoother  Inner  Bore  . . .  Faster,  trouble-free  cable  pulling. 
Choice  of  Shipping  Methods  .  .  .  Bulk,  fork-lift  bundles  or 
steel-strapped  slings  for  fast,  easy  handling. 

Complete  Line  ...  All  sizes;  5,  8  or  10-foot  lengths;  all 
accessories. 

Complete  Stocks  At  Strategic  Warehouses  . . .  One  is  conven¬ 
iently  located  near  you. 

Exceptional  Service  .  .  .  More  than  100  Permaline  repre¬ 
sentatives  in  the  U.  S.  ready  to  serve  you. 

Engineering  Senice . . .  Complete  technical  assistance  on 
your  proposed  system. 


Conduit  Provide  Big  3-Way  Savings 


SAVINGS  IN  HANDLING  are  possible  because  the  coupling  is  SAVINGS  IN  INSTALLATION  are  possible  because  coupling 


attached  to  the  conduit  ot  the  factory.  No  cartons  to  check  in  and  pipe  are  taper-fitted,  and  need  only  be  driven  with  wood 


and  out  of  your  warehouse. 


block  and  hammer  to  provide  tightest  possible  joint. 


Get  Complete  Information  . . .  For  complete  inform.vtion  on  Perm.iline  Conduit  with  Flush-Fit 
Couplings  or  any  Permaline  proiluct,  contact  your  L-M  Field  Engineer  or  Permaline  Specialist;  or, 
write  Line  Material  Industries,  Milwaukee  1,  Wisconsin;  ask  for  a  copy  of  L-M's  L'nderground  Con¬ 
struction  Handbook.  12-point  Plan  Folder  and  Permaline  Conduit  Bulletin  LCHA.  In  Canada: 
Canadian  Line  Materials,  Division  of  McGraw-Fdison  Company  (Canada),  Limited,  Toronto  13,Ont. 

0  UNE  RUnnai  Induelries 

McGRAW-EDISON  COMPANY 

Ts/UHofine  TiW  CcmduU* 


DISTRIBUTION  TRANSFORMERS  •  KYLE  RECLOSERS  AND  OIL  SWITCHES  •  FUSE  CUTOUTS  AND  FUSE  LINKS  •  LIGHTNING  ARRESTERS  •  POWER  SWITCHING  EQUIPMENT 
PACKAGED  SUBSTATIONS  •  CAPACITORS  •  REGULATORS  •  OUTDOOR  LIGHTING  •  LINE  CONSTRUCTION  MATERIALS  •  PORCELAIN  INSULATORS  •  FIBRE  PIPE  AND  CONDUIT 


I 


Whaf s  new 
in  plant  expansion? 

Steadily  rising  costs  are  causing  many  electric  utilities 
to  take  a  searching  look  at  traditional  methods  of  han¬ 
dling  plant  expansion. 

An  increasing  number  of  companies  are  finding  that  the 
total-responsibility  contract,  which  has  long  been  stand¬ 
ard  practice  in  the  petroleum  and  chemical  industries, 
offers  important  advantages  to  a  utility. 

When  a  single  integrated  firm  is  given  full  responsi¬ 
bility  for  design,  engineering  and  construction  and 
undertakes  to  deliver  a  plant  that  meets  definite  per¬ 
formance  guarantees,  then  the  contractor  is  also  in  a 
position  to  guarantee  completion  date  and  total  cost — 
and  should  be  willing  to  do  so.  With  these  two  factors 
firmed  up,  financing  problems  are  ea.sed  considerably. 
Risks  are  minimized,  as  the  contractor  assumes  most 
of  them.  Lead  time  is  shortened  and  continuity  of  the 
job  is  assured.  The  utility’s  own  engineers,  freed  from 
a  multitude  of  detailed  re.sponsibilities,  can  function  on 
their  proper  level  of  operations  management,  broad  su¬ 
pervision  and  long-range  planning. 

Furthermore,  the  integrated  contractor,  in  control  of 
all  pha.ses  of  the  job  and  making  a  single  profit,  has  a 
considerable  advantage  over  a  series  of  independent 
contractors  handling  separate  phases.  Through  efficient 
management,  procurement  and  scheduling  he  should 
be  able  to  deliver  more  total  plant  value  per  dollar  of 
investment. 

It  is  Floor’s  belief  that  the  total-responsibility  contract, 
with  price  and  completion  guarantees,  is  the  best  an¬ 
swer  in  many  electric-utility  situations,  and  Fluor  is 
one  of  a  very  few  engineering-construction  firms  serv¬ 
ing  the  industry  which  encourage  this  type  of  contract. 
For  detailed  information  on  how  the  system  works, 
write  to  Utility  Sales  Department,  The  Fluor  Corpora¬ 
tion,  Ltd.,  2500  South  Atlantic  Boulevard,  Los  Angeles 
22,  California. 


HOISTING  THE  DRi’M -dramatic  moment  in  the 
construction  of  every  steam  station.  This  one 
is  being  installed  by  Fluor  at  Cameo,  Colorado, 
where  Public  Service  Company  of  Colorado  is 
adding  a  44-mw.  unit  to  its  existing  plant. 


When  you  consider  expansion  . . . 

the  most  important  investment 
you  can  make  is  in  the 

creative  ability  of  men. 

FXjKram 

Engineers  and  Constructors 
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news  roundup 


EXPERT? -Stnalor  Fi  ank  E.  .Moss 
(I)  I'tah),  after  being  in  Russia  loi 
a  month  with  Senators  Edmund  S. 
Muskie(D-Maine)and  Ernest  Ciruen 
ing  (D-Alaska)  returned  home  mak 
ing  bignoi.ses  about  the  lapid  gtr)\vih 
of  Russian  hvdroeledric  develop 
ment.  Appaientlv  ading  as  a  sell 
appointed  expel i.  he  managed  lo  get 
across  the  idea  that  they  will  be 
producing  more  hydioeleetrii  powei 
than  the  II.  S.  in  the  next  Id  vears. 
He  then  used  this  as  a  tnb  to  thump 
lor  more  hydroelectric  ilevelopment 
in  the  Patific  Noithwest. 

.Apparently  he  learned  mole  about 
Russia  than  he  knows  about  the 
United  States  because  he  said,  ‘‘.\1 
though  the  legion  (the  Pacilic  North 
west)  (ontains  lll'T,  ol  the  potential 
hydroelei ti  ic  powei  lesouiies  in  the 
United  States,  theie  has  not  been 
a  single  new  project  started  since’ 

A  Salt  l.ake  /'w/MOie  leadei .  Mow 
arc!  ().  Wiscombe  of  Ihiuntitnl,  I  ’tab, 
in  a  lettei  to  the  editoi,  clelighteclK 
rubbed  the  senatoi's  nose  in  the  tac  t 
that  since  19.5‘J  theu’  h.ive  been 
started:  1  he  D.illes,  I'tal;  Pi  iest 

Rapids,  IP.5l>;  Riownlcf.  IP.aS;  Ox 
bow,  IP.’jS;  jolin  l).i\.  IP.")‘.I;  Swift, 
IP.')7;  W’islion,  IP')!;  Ice  Haibor, 
IP")?;  Rocks  Reach,  l‘t.')7:  Uoc Inane, 
1!I55;  Donnells,  I‘).")l;  and  Box  C'.an 
son,  lf).').S.  And  there  are  otheis  too. 

(.ommented  Wiscombe,  "  Ehe  tax 
|).isc*is  should  dcMuand  th.it  the  sen.i 
tor  toil!  out  own  f.icilities  beloie  lie 
goes  on  oiii  expense  .u count  .is  .i 
li.iscling  expeit." 

—EW— 

IN  ST  IT  IT  ION  -  1)1.  ( .hauiu  es 
Starr,  vice  jnesidetit  of  Notth  .\mei 
ie.in  .Aviation  and  getier.il  inaiiagci 
of  the  e  eimpatiy’s  Atomies  Intel  n.i 
tional  Dis  ision.  sass: 

“.A  sound,  economic,  c oinineu  ial, 
prol it -motivatc'd  .end  profit  less ard 
ing  (atomic  posvei)  business  svill  be 
c  re.ited  bs  the  elloits  of  those  svho 
look  upoti  this  indiistis  .is  a  business 
lathei  than  .is  .in  institution. 

"  Ehe  n.it ioii.ili/.it ion  ot  this  tnajoi 
technologs  .it  ilie  cost  ol  throttling 


After  18  years  of  darXnets.  lights  shine  again  on  these  bas-ielicl  designs  at  the  eastern 
end  of  the  l  ake  Washington  bridge  tunnel  in  Seattle.  I'be  lights  uere  turned  off  during 
World  Wai  II  blackout  regulations  and  no  one  rrnieinitered  to  turn  theni  on  again  aftet 


the  c  inbi  sonic  .itoinit  ir.clustis  is  .i 
tieiid  ol  economic  philosophs  svhicli 
is  .1  complete  antithesis  ol  the 
stiongest  motisations  our  toiinlis 
h.is  esei  had  lot  inajoi  accomplish 
iiient;  n.iinels,  the  piolit  iiueiitise 

— EW— 

lUH  /I’ogcM.  icuiucigei  of  press 
irldtinm  foi  ('•ftiriiil 
/  (Otip  I  division,  srnt  Kivt;iRlt  st 
W'isi  one  of  tin'  hrin  xinotnt'lrt 
that  hd.s  fiitr.-fil  to  In- 
•>in  li  ii  jnil>ultn  Inomotnoi  jtn’a'. 
Ilf  so\s  tln-tr  lilt-  (I  Umitrd  tniin- 
In-  ir,-<nl(ihlr  \till.  Yout  trijurst 
ho  one  \lnnil<l  cciriv  veno  nntnr. 
iidilifw  und  L’.’ic  to  (<n-r)  Inin 
dlnii^  (iml  t)<in\lKo  tiitinn  costs. 

It  should  hr  mldirssrd  to  Clni 
rrnl  F.lfitin  Co.,  Drfit.  PliWX. 
\t'la  l\nl<.  Cln-rlimd  12.  (lino 
I'hr^,-  iiir  tun  to  (>In\  u-itli. 


NO  PIR.AI  \  Mealing  eiigineeis 
Iron)  each  othei  is  not  cpiite  as  |>op 
ular  a  spoit  .unong  in.iniil.u t in ei s 
as  mans  people  believe. 

.Me Cirass-HiU's  Prodint  /•.ogn/eer- 
oig  conducted  a  surses  ilial  shosss 
that  engineers  changing  jobs  next 
sear  will  be  less  that)  one  in  ten. 
1  he  one  that  changes  svill  piob.ibis 
be  lor  a  better  svotking  atmosphete 
or  more  challetiging  assignment 
i.ither  than  .i  phenomenal  inti  ease 
in  s.il.irs  Ol  pie  in  the  sks  pioinises. 

1  he  siirses  shosvs  that  todas's 
engineei  is  .i  rather  substantial  tel 
loss  svho  is  looking  for  opportunitv, 
grosvth  potential,  perhaps  a  private 
olfice  .ind  a  title.  Once  he  finds  a 
|)l.ice  that  offers  him  about  svhat  he 
is  .iltei.  he  settles  clown,  becomes 
.ictisc’  in  his  c oininunits .  and  is  not 
.inxious  to  most'. 

\  Sillses  of  .SS7  companies  by  the 
1  iigiiieeis  |oiiit  (.ouncil  shows  that 
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what  does  it  mean  In  cable? 


No  one  characteristic  alone  determines  good  cable.  It's  the 
right  balance  of  many  qualities  that  counts.  Carol  has  this  balance. 
Look  at  these  significant  test  results. 

BRAND 


Electrical  Insulation  Resistance  (1) 
Cold  Bend  '"F  (2) 


Abrasion  Resistance  (1) 


Ozone  Resistarsce  (1) 


Not*  (I)  100  tnd<caf*i  b«if  of  b*it  (2)  coW  b*nd — ocfvoi  f«if 

As  can  be  seen,  needlessly  high  cold  flexibility  con  be  built  into 
coble  .  . .  but  only  at  the  sacrifice  of  more  important  electrical  prop¬ 
erties.  And  in  Brands  A,  B  and  C  you  will  also  note  the  lack  of 
balonce  between  obrasion  resistance  and  ozone  resistance  . . .  which 
means  these  cables  can  crack  long  before  they  wear  out. 

Carol,  on  the  other  hand,  has  not  only  the  highest  combined  roting 
but  is  also  the  best  balanced.  As  a  result  of  yeors  of  experience  and 
research,  primary  emphasis  has  been  placed  on  the  characteristics 
most  vitol  in  cable  life  and  performance. 

To  you,  this  meons  superior  quality  throughout  . . .  extra  quolity  and 
performance  where  it  is  most  needed. 


;  1 

too 

1 

16  1 

50 

1 

-90  : 

1  PI 

! 

1  100  j 

j  100 

1  ^ 

18  1 

when  you  call 
for  cable — 


POWER  SUPPLY  CABLE  •  CONTROL  CABLES  •  WELDING  CABLE  •  GOVERNMENT  TYPES  •  CORD  SETS 
foi  lilionr  nutnhft  of  rlo\f\l  rffnrsrulalnr  \ff  itule\  in  ha(  k  of  hook. 


PORTABLE  CORDS 
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GUY,  MESSENGER  and 
OVERHEAD  GROUND  WIRE 


\  lu-w  source  c»(  electrical  |>cnser— fuel  cells— has  come  c»ut  of  the  lalroralors  to  |>ovser  a 
sehicle.  The  eleclricils  that  cirises  this  e\|>erinieiital  tractor  deselo(>ecl  hs  \llis-<Jialmers 


The  high  uniform  consistently  dependable  comes  from  1, 008  inciisidual  fuel  cells.  These  are  joined  in  112  units  of  nine  celU  each, 

quality  of  Crapo  Galvanized  Steel  Strand  is  units  are  arranged  in  four  haniss  and  electricits  tan  Im*  taken  from  ans  comhi- 

the  direct  result  of  close  laboratory  control  nation  of  the  hanks.  \  mixture  of  gases— moslls  propane— furls  the  cells.  The  gases  are 

over  each  step  in  manufacture  All  wires  used  i  *  svstem  of  tuhing  and,  once  in  the  tells,  the  gases  react  in  an 

in  forming  a  particular  size  and  grade  are  electroUte.  A  cataUst  coating  the  electrodes  of  each  cell  aids  the  reaction.  The  research 

produced  from  steel  of  selected  analysis,  develop,  at  least  i.ooo  ih  of  dranhat  pull 

carefully  processed  under  technical  super-  _ 

vision  and  stranded  on  precision  machines 


Both  wire  and  finished  strand  are  subjected 
to  prescribed  laboratory  tests  to  insure  the 
desired  end  result 

Heavy,  uniform,  tightly-bonded  zinc 
coatings,  applied  by  the  famous  Crapo 
Galvanizing  Process,  provide  maxi¬ 
mum  resistance  to  corrosion. 


tuiiiosn  ill  iiidustiN  in  I'.l')?  Ini  all 
icasoiis  was  ll'c>;  last  mmi  it  was 
.i|)|)i (>\iinat(‘lv  ‘H',  . 

— EW— 

I'utifii  (.as  and  Eletlrii  (a>. 


CIORRO.SION  C.Ol’RSE  I  he  fifth 
annual  corrosion  control  short 
course,  sponsored  by  the  Houston 
Section  of  the  National  .\ssn.  of 
(airrosion  Engineers,  will  be  held 
|an.  22  and  23,  1%(I,  at  the  l.hiiver 
sitv  of  Houston.  Ehe  course  is  in 


10111111111*11  a  surves  (hat  shows 
that  one  out  of  three  of  its 
lustomers  does  not  know  that 
its  rates  aie  regulated.  This 
is  probably  about  par  for  the 
courst*  across  the  nation. 

— EW— 

(;rES.SlN(;  (;.\ME.S- (.etural  Elec 
tiic  C.o.,  through  its  heating  control 
disti  ibutors,  has  atinouiued  a  natiott 
wide  contest  for  dealeis.  .Ml  contest 
.lilts  have  to  do  is  foreiast  the  snow 
f.ill  at  .Stampede  Pass.  Wash.,  and 
the  temperature  at  .\ff.  Washington, 
N  H. 

Eirst  prize  is  a  trip  for  two  to 
Florida  (which  C'.alifornians  would 
consider  no  better  than  a  boobv 
prize)  and  there  are  five  additional 
national  cash  prizes  besides  barome 
ters  for  nearly  everyone.  Entrv 
blanks  are  available  from  author¬ 
ized  General  Electric  heating  con¬ 
trol  service  centers 


tetided  for  municipal,  industrial, 
utility,  transmission,  and  distribu 
tion  engineers  involved  with  corio 
sion  problems  and  will  cover  the 
fundamentals  of  corrosion.  cathcMlic 
protection  and  the  maintenance  and 
operation  of  corrosion  preventive 
svstems.  Information  can  be  ob 
tained  bv  writing  .M.  .\.  Riordan. 
Rio  Engineering  Go.,  P  ().  Box 
t')()3r».  Houston  f).  Texas. 

— EW— 

3V.\R  CTOl'iyS -.\t  about  the  time 
vou  are  reading  this,  intervenors  in 
the  application  of  Pacific  Northwest 
Power  (a),  for  a  High  .Mountain 
.Sheep  Dam  will  have  filed  their 
objections  with  the  Federal  Power 
Gommission. 

Hearings  on  the  application  will 
probably  start  in  )anuarv.  and  once 
again  Pacific  Northwest  Power  Go. 
will  be  battling  for  the  right  to  de 
velop  the  Nfiddle  Snake  River. 


STEEL  &  WIRE  CO.,  INC.,  Monde,  Indiana 


Su  performed 
L.  Products  ^ 
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W’aNhin^ioii,  I).  C...  ob>fivcis  sa\ 
that  oiu*  ol  the  bittfrol  tighls  \rl 
1)11  ifioul  toi  a  liMliofU-uric  liiciiNr 
applit  ation  In  in  ilu*  otting.  In  ail 
ilition  to  iiiKui-il  opposition  troni 
pnblii  anil  li'iUial  power  ail\ (Kates, 
the  Mountain  Sheep  lase  lonlil  easiU 
lesnlt  in  an  niuisttal  intragoiein 
nient  light  between  the  Interior  He 
partinent  anil  the  L'.  S.  C'orps  ol 
tngineeis. 

roitland  (tcneial  Klectrii,  Wash 
ingtun  Water  I’owei,  Montana  I’owei 
anil  l*aiilic  Power  is;  laght  companies 
will  need  the  moral  snpjjori  ol  the 
whole  iinistor-owned  eleitiii  ntilits 
indiisti  s . 


nuijD)  munufdt  tunng  corn- 
[Kiny  frl>otts  that  in  1^33  a  ter- 
tain  fmmfi  ivst  |2-I  }.%  to  viakr 
m  Its  Amriicaii  plant  and 
!S.‘.)t)  in  its  foieign  plant.  In 
195)8,  It  tost  $348.55  to  make 
the  same  pump  in  the  .4mer- 
uan  plant  hetause  of  inflation 
and  ii'age  increases,  while  the 
cost  to  make  it  in  the  foreign 
plant  had  ai  tuall\  det  lined  to 
$1  10.57. 

— EW— 

CENSORSlIll*  —  Do  sou  know  that 
a  kind  ot  lelt  handed  lensorship  ol 
vonr  advertising  mav  lome  out  ot  an 
internal  Revenue  Servii  e  proposal 
to  pt event  lompanies  liom  deduit- 
ing  as  business  expense  money  spent 
for  suih  purposes  as  inlorming  lus 
tomers  about  legislatise  issues? 

I'artiiularly  vulnerable  are  those 
businesses  dominated  by  laige  and 
aggiessive  labor  unions  and  i  lose 
gosernment  regulation  whose  in 
terest  in  legislative  affairs  is  direit 
and  vital. 

The  eleitiiial  industiv  fits  these 
ipialiliiations. 

— EW— 

I'r ill's  of  large  steam-turbine 
generators,  60,(MH>  kw  and  up. 
are  down  about  5®^,  C.lyde  Lil- 
Iv.  manager  of  marketing  for 
(General  Electrii's  large  steam 
turbine  generator  de]>artment, 
forecasts  a  long  term  trend 
toward  lower  prices.  He  also 
|K>ints  out  that  this  latest  cut 
is  not  the  result  of  lower  costs, 
however,  L.  M.  Eikner,  man¬ 
ager  of  the  large  and  meilium 
steam  turbine  generator  depart¬ 
ment  for  Westinghouse,  said  e.s- 
sentiallv  the  same  thing. 


FANNER 


Any  nan 


No  tpoctoi  tkiN  U  nttdod  to  mfmtf 
Prodvcit.  Whom  Mio  lost  rod  tiMfW  ptdCO  Vd  9- 
Mrod  of  pofmonofit,  fiHt-longtfi  gnpidog  proMBiH 
wochoiMCol  and  oioctricai  dofoogo, 

Tko  unowoHod  Si»pirf»niiing  procoti  of  iwoklng  hoUcol  rotn- 
forcowontt  it  onofhor  dovolopmont  of  ^uor't  tong  ywt 
of  tpodoKsod  wiro-forming  oxpodooco.  Writo  for  cotojog 
ttMwing  comploN  Hmm. 


ram  IN  THE  FIELt...Mlf  CMTINfMNSLT  IMPlOYIIIt  111 


THE  FANNEIHAMUFACTURING  CO.  ^ 

MOOKSIOI  FANR  CimLAND  9.  OHIO 
HmMotI  Frod>cl»  Ohrtitwi 

«  to  M  Bitova^  la  aMrtM*  aMk  Mt »  M*  ar  MtariiO 


For  phonr  iiuinhrt  of  flosetl  representative  see  advertising  index  in  back  of  book. 


ECTRIC 


Untold  numbers  of  watthour  meters  in 
service  today  are  operating  at  a  tilt  from 
true  vertical.  This  condition  may  be  due  to 
improper  mounting,  to  accident,  molesting 
of  the  installation,  or  uneven  settling  of  the 
house',  pole,  or  building  on  which  the  meter 
is  installed. 

Regardless  of  how  “tilt”  occurs,  however, 
the  fact  is  that,  with  old-style,  ball-bearing 
assemblies,  tilted  ineteis  run  slow,  thereby 


causing  revenue  losses.  Actually,  a  single 
ball-l>earing  meter— tilted  just  six  degrees 
from  vertical  can  cost  a  utility  as  much  as 
$50.00  in  ;10  years  of  operation.  Multiply 
this  figure  by  the  number  of  meters  you 
have  in  service  .  .  .  then  read  the  next  page 
for  a  solution  to  this  problem,  which  is  cost¬ 
ing  you  and  other  electric  utilities  hundreds 
of  thousands  of  dollars  in  lost  revenue 
everv  vear. 


AVERAGE  TILT  ERROR 


3W,  240V,  30-amp,  Class  200  Single-stator  Meter 


...When  it’s  so  easy  to  overcome  the  problem 

much  as  2  to  3’  slow  at  only  8  of 
“Tilt”.)  Unique,  “free-floatinfi”  (i-E  mag¬ 
netic  suspension  can  substantially  reduce 
that  loss  tigure  you  calculated  on  the  op¬ 
posite  page. 

For  more  information,  contact  your  (i-E 
apparatus  salesman.  Or,  write  for  Bulletin 
(iEA-6683,  (General  Electric  C.'ompany, 
Schenectady  5,  N.  Y. 

GENERAL  ^  ELECTRIC 


Because  the  disk  and  shaft  in  Oeneral  Elec¬ 
tric  watt  hour  meters  are  suspended  ma/j- 
nc^/ca//v,(i-F]  meters  (single-  and  polyphase  i 
are  virtually  unaffected  hy  tilt -caused  error 
error  which  slows  down  ordinary  hall- 
and- jewel  meters.  (The  relative  spans  of 
calibration  change  on  the  above  chart 
show  that  hall-hearing  meters  average  as 
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Generation  after  generation  •  •  • 


In  all  parts  of  the  country,  Shell  Turbo**  Oil  has  enabled 
o|X'rators  to  get  maximum  service  life  from  central  station 
equipment  Ix'cause  of  these  features; 

1.  It  has  exceptional  oxidation  stability  for  maximum 
st»rvice  life. 

2.  It  separates  readily  from  water. 

3.  It  protects  against  rust. 

4.  Its  formulation  does  not  vary  — make-up  oil  is  identical 
to  the  original  charge  regardless  of  time  of  purchase. 

A  Shell  Industrial  Products  Kepresentative  is  available  to  dis¬ 
cuss  technical  data  on  Turbo  Oil  with  you.  Call  or  write  today. 

SHELL  OIL  COMPANY 

60  WEST  50t»i  STREET,  NEW  YORK  20.  NEW  YORK 
100  BUSH  STREET,  SAN  FRANCISCO  6.  CALIFORNIA 
IN  CANADA:  SHELL  OIL  COMPANY  OF  CANADA.  LIMITED. 

605  UNIVERSITY  AVENUE.  TORONTO  2.  ONTARIO. 
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PRODUCT 

NEWS 


New  Designs  and  Applications 


New  Distribution  System 


(1)  liullDog  Eleitric  I‘rodu<  ts 
Dii'tston,  I-T-E  Circutt  Itmikcr 
Co.,  Box  177,  Detroit  ‘<2,  .\lnh. 


A  new  s\,>lem  for  disti  il)utin^  elei- 
triritv  in  industrial  plants  and  coin- 
ineKial  buildings  has  been  develo|)ed 
by  this  (oinpany.  Featuies  aie  flexi¬ 
bility,  easy  installation  and  |>lug-in 
power  take-olfs  at  any  point  without 
disc onnet ting  the  main  powei  line. 

It  will  be  available  after  the  liist 
of  the  year  in  ainj)erc  ratings  o|  22") 
thnrugli  1,000  and  \oltage  ratings 
through  tiOO  v  a  r  with  lull  neutial 
available  in  all  si/es. 

Separate  |>lug-in  switibes  nia\  be 
attached  at  almost  an\  point  and 
moved  at  anv  time  with  the  j)ower 
still  on.  It  will  lome  in  10  It  lengths 
ami  will  ha\e  ellM>w  unitN  .md  shoit 
end-pietes  foi  tinning  loineis  .ind 
adapting  to  asailable  space. 

The  dmt  lasing  is  said  to  meet 
present  building  stiiutural  stand. nds 
whiih  rediues  installation  losts.  Set 
tions  are  joinetl  with  lout  si  tews  .iml 
one  bolt. 

When  installing  a  bus  plug,  the 
plug-in  (over  must  be  dosed  until 
the  switch  plug  is  in  a  sate  positioti 
and  itc.intiot  be.itt.uhed  or  removed 
while  the  switch  is  in  "on”  positioti. 
The  (omp.inv  savs  it  is  almost  im|K)s 
sible  for  an  elec  ti  ic  ian  to  tom  h  a  live 
bus  bar. 


installation  ol  1  10  20S  v  lines.  .Also 
emetgenev  genet ator  units  lor  light¬ 
ing  and  high  s|)eed  |M»wet  tools  de¬ 
mand  a  gte.iter  supplv  of  high-volt¬ 
age  auxili.iiv  powei  in  out-ol  (loots 
m.tinU'itam e  ()|K‘rations.  I  he  b.ise  is 
available  in  si/es  to  receive  2-.  2i  o  - 
.S-  and  I  in.  tbieaded  pipe. 


Open  Cutouts 


Mechanical  Dead-Ends 


(h  I  im  .Miitfiml  I  n  it  ii  s  1 1 1  rs  . 
M I  ( t )  itu' •  I'.il  i  o  n  Co.,  700  11. 
\I ii  lu Him ,  .\l ilu'iiu lil  t’  1.  Il  /.v. 

I  his  new  line  of  Ititl.iinp  open  cut¬ 
outs  extends  ovc  tc  intent  ptotrctioti 
to  .1  i.inge  pteviouslv  uti.ittaitiable, 
.iccotcling  to  the  m.inutac  turet .  Thev 
have  volt.ige  i.itings  of  7.S.  l.a  and  27 
kv  and  featme  intetiiipting  ratings 
of  20.000.  It, .01)0  .md  li.OOO  amp.  It 
has  intetc  hange.ible  liiseholders  that 
accept  anv  KKI  .\1..\I  \  st.indard  but- 
toti  type  fuse  link. 


(.1)  I  III  HO  Mli 
Mum  St..  I’oii 


El  f’l  till  III  Bioiluit.s 
iH  I- 1'-.  Ililliiiie,  .V.  I . 


Ibis  m  vv  mcch.inic.d  dc  .id  (‘ml  It. is 
vv  h.it  is  III  1 1  led  .1  "double  (Ii|>"  c  l.imp 
mg  .iction  with  .i  sti. light  line  pull 
iitg  eve.  Speci.il  le.i tines  me  hide 
di.iin.ige  points.  ,i  smcMith  ciiived 
mouth  loi  c.ible  piotection  attcl  .in 
eve  on  the  one  piece  kee|)er  .issem 
blv  |oi  hot  stick  .ip|)li(.ition.  \vail 
.ible  in  eithei  .diiminiim  oi  m.illea 
ble  iion 


I  his  new  |>ole  b.ise  h.is  its  own  iiim 
tion  (h.imbei  .iiccssible  through  the 
fiont  cover.  It  le.ituies  an  option.il 
20S  V  we.ithi  1  pi ool  three  pole  ieie|)- 
tade  cover,  in  addition  to  the  pievi- 
ouslv  .ivail.ible  optional  llO  v.  three 
pole  cover.  I  he  new  model  was 
develojsed  .is  a  result  of  increasing 
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Pipe  Pushers 

{.'))  Mi‘kui\  1 1  mIxiuIk  s  hu 

2.  C.uhi. 


Nrw  pipe  pushers  olleiecl  l)\  this  (oiitp.iny  (ome  in 
iliiee  sizes  tapaltlc  of  giippintr  up  to  I  in.  inside  di- 
ainetei  pi|K‘  and  develop  tin  lists  up  to  1  Id.lUH)  Ih.  1  hey 
are  (ajialile  of  pushing  pipe  at  the  rate  ol  one  loot  in 
I  I  seconds  witli  onlv  a  12  in.  stioke. 


Ihis  is  (he  liisl  iif  iMiucrfiil  ncu  I.IHNI-msj  iiiU'rriipling  (apatils 
iiiiils  ill  a  l;t.K-ks  line  of  air  niai;nt-lit  ririuil  breakers  iR'ini;  pro- 
iliiieil  Its  l-T-l'.  C  irtiiil  Breaker  ( o.  Features  include  (I)  stored- 
eneri'S  llosill^  iiiethanisin,  (2)  bit'll  effitietuv  arc  chute  and  (.‘I) 
a  (oiiipait  desit;n.  The  loiiipans  sass  neu  te(hiii(|ues  allow  one- 
third  bibber  iiiteri iipliiii;  lapaiits  without  iiureasiii^  si/e  user  a 
7MI-in\a  unit.  Breaker  an  finite  is  Iwiii^  tilted  (or  iiis|M-ttion 


Package  Power  Centers 

(li)  l  i’ih  iiil  I’lK  ilh  I  It  itm  Ml  /’(O/t  St..  - 
<11  li  I.  .\.  I 

I  his  new  line  o|  ind<Hn  unit  suhst.ilions  is  i.ited  up  to 
.'itMl  k\.i.  I  he\  .lie  designed  to  ii.nisloiin  .iiid  toniiol 
powfi  .It  piiin.ns  \olt.ioes  ol  s  oi  I 'i  k\  lo  sefoiui.iix 
ilistrihntion  \oltai;es  .it  tlie  point  o|  use.  I'.idi  unit  h.is 
prini.nx  swittli.  ti.iiislonnei  .md  seiond.ns  ilistrihntion 
seitioiis.  .M.ixininin  o\ei  .ill  dimensions  .iie  7S  in.  hioh. 

in.  lono  .ind  12  in.  deep.  \  .n  ions  ia|(.ii  itii  s  .ne  .ix.iil 
able  for  the  three  seitions 


400-Cycle  Transformers 

(7)  11  r (.'oi/'..  /{o\  2ll'.l'.l.  /’///s 

hin^li  Sll.  i'o. 

\  i  oin|)lete  line  ot  KUI  i  \  i  le  di  \t\  jie  ti  .iiisloi  mei  s  li  oni 
Mill  ls\.i.  lilHI  V  .ind  below,  single  and  thiee  ph.ise.  is  now 
.iv.nl.ible  lioni  this  lonip.inv.  I  lies  .ne  designed  lot  use 
with  oioniid  powei  supplies,  poii.ibli  tist  ei|nipnient  or 
.in\  t\iH*  ol  IdOiMle  distribution  sxsteni.  I  he  ti.iiis- 
lonneis  i.in  be  inonnted  in  .inv  position.  Piitnred  are 
two  dillei ent  t\  pes:  I  P  .it  the  lelt  .nid  1 )  1  ‘1  at  the  rii>ht. 

Use  Coupon  for  More  Information  ...  p  22 
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Not  Just  a  few  ‘'Introductory”  Sizes . . . 


27  single-phase  distribution  ratings  for 
pole,  platform,  and  station  installations 

Although  ncv^  in  itself,  the  single-phase  Pole 
Star  Regulator  is  a  product  of  PennsNivania 
Transformer's  highK  successful  long-term  ex¬ 
perience  m  two  related  fields:  distribution 
transformers  and  power-transformer  load  tap 
changers.  As  a  result.  PennsvKania  has  intro¬ 
duced  the  I’ole  Star  Regulator  not  in  just  a  few 
initial  ratings,  but  in  a  complete  range  of 
distribution  sizes — a  total  of  27  different  rat¬ 
ings  for  pole-top.  platform  and  station  instal¬ 
lations. 

2  service-proved  tap  changers  for  regulation 
in  32  steps  of  V*% 

The  new  Pole  Star  Regulator  combines  Penn¬ 
sylvania’s  patented  Pole  Star  Distribution 
Transformer  with  two  service-proved  I  TC 
mechanisms:  a  spring-drive  1  TC  for  current 
ratings  2(K)  amperes  and  below,  and  a  direct- 
drive  I  TC  for  higher  current  ratings,  t  ach  was 
chosen  for  its  ability  to  deliver  long-range 
economy  and  efficiency  in  its  applicable  ratings. 
Regulation  is  in  .f2  steps  of  ,  each. 


"Mor-Amp"  and  other  controls  give 
maximum  flexibility 

An  easy-to-use  ‘'Mor-.Amp"  feature  permits 
regulating  capacity  to  be  increased  to  as  much 
as  IbO'  ,  of  rated  current  at  reduced  range.  In 
addition,  voltage  level  can  be  varied  from  1 10 
to  140  volts  .  .  .  time  delay  from  It)  to  120 
seconds  .  .  .  operating  band  from  V4  to  f> 
volts  .  .  .  and  both  reactance  compensation 
and  resistance  compensatum  from  0  to  24 
volts.  Such  flexibility  permits  adjustments  to 
meet  widely  varying  IvKal  conditions. 

Want  more  facts  ...  or  a  demonstration  ? 

In  the  few  months  since  it  was  introduced,  the 
I’ole  Star  Regulator  has  met  with  enthusiastic 
acceptance  among  many  of  the  nation's  leading 
utilities.  If  you  are  not  yet  familiar  with  this 
outstanding  addition  to  the  Pennsylvania  line, 
write,  wire  or  phone  today  for  the  complete 
facts,  or  to  arrange  a  demonstration  for  your 
engineering  and  purchasing  personnel.  Dis¬ 
tribution  Sales,  Pennsylvania 
Transformer  Division,  McClraw- 
Fdison  Company.  Canonsburg.  F’a 


Pennsylvania  Distribution  Regulators 


foi  phonr  iiufnhri  of  lUnrst  trfnrtrntatiir  \er  adfriti\ing  index  in  hath  of  book. 
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Adjustable  Voltage  Drive 

(S)  Sijuare  I).  Co.,  I'allty 

lilt'll.,  I  os  .hitii'li’s  ‘12,  Ctilif. 


Concrete  tiiht!  [eery  size  connector  end 
coupling  up  to  2".  Why  settle  for  ordirnry 
fittings  when  ctp  gms  you  ell  this: 

•  New  sparkling  Zinc  Chromate  over 
plating  for  lasting  permanence  Salt 
spray  tested  to  retard  corrosion 

•  Exclusive  pre  set,  deep  slotted 
STAKED  screws  No  backing  out  for 
conduit 

•  Concrete  tight  with  heaviest  gauge 
wall  thickness  U  L  file  card  E24788 


lAin^  static  powci  inai>ncti(  ampli- 
tic'is,  this  ioinpans  has  (le\(‘l<>|H'(l  a 
lU'w  acIjiistahU'  voltaic.'  (hi\e  that 
provides  hi^h  uliahilits  and  cpiiet 
o|>t‘iation.  It  is  d<■si^IU'd  tor  ajipli- 
cations  where  waiin  up  time  or  \i- 
hratioii  cannot  he  |K'nnittecl.  It  is 
said  to  save  np  tir  jl'^c  lloor  space 
and  is  I.'I'i  Iii;hter  lh.cn  ecpiivalent 
motor  {'cnei ator- 1\ pe  diives.  .\vail- 
ahle  in  standaid  packages  in  sizes 
i.in^in};  from  i/,  hp  to  2(tt>  lip.  Stand 
aid  modifications  iiulnde  dvnamic 
hi.ikin^;.  reversini;,  joj^i^ini;  and  dy 
n.miic  slowdown. 


a  slotted  Iiole  to  allow  play  for  this 
movement.  When  using  2-  and  21/2* 
in.  pipe,  the  hiacket  is  used  as  illus¬ 
trated.  lor  smaller  pi|K*s.  the  keejrer 
snap  is  inverted. 


Solvent  Sprayer 

(lOj  liinhs  .\lfji.  Co.,  3111  Crn 

roll  .-fir..  Chit  11^0  12.  III. 

Development  of  a  spiaving  outfit  ten 
the  application  of  Fieon  solvent  is 
announced  hv  this  company.  The 
solvent  is  used  for  cleaning  electric 
niotois  and  other  electiical  appara¬ 
tus  in  plate.  1  he  spraving  unit  con¬ 
sists  o|  a  pump,  flow  gun,  fluid  no/ 
zle  and  hose  with  appiojiriate  ton 
nections.  I’ump  s|K‘eti  is  controlled 
hy  an  air  adiustment  valve. 


n 


•  Precision  bevelled  edges  with  extra 
heavy  duty  locknut 

•  One  piece  solid  tabular  steel- cannot 
open  or  spread  Sized  for  uniformity. 

•  Available  in  D  _  I4  _  1  ,11/4  '  (one 
screw  type)  and  Di  and  2  '  (two 
screw  type) 


CONN! CT 


worn  ICONOMy 


WEST  COAST  REPRESENTATIVES: 

WEINGART  &  LUSTIG 

1567  E.  35tli  Sfraat  lot  Angoloi  11,  Calif. 


Wireholder 

('.))  Hubhard  .'s-  Co..  200  S.  .Midi- 
ifiiiti  .hr.,  Cliiiii^o  1.  III. 

I  his  new  wiieholder  is  for  use  on 
seivite  entiaiue  m.ists  Irom  D  j-  to 
2i  ^-in.  nominal  pipe  size.  Holts  do 
not  have  to  he  lemoved  when  attach¬ 
ing  the  hiacket  to  the  pipe.  Hv  loos¬ 
ening  the  nuts,  the  head  of  one  holt 
mav  he  slijiped  liirough  a  slotted 
open  end.  1  he  keeper  snap  also  has 


Clamp  Ammeters 

(II)  W  estern  Klectro-.Mei  lianical 
Co.  Ini  ..Wa  liioailwax,  Oakland 
7.  Ciilif. 

These  new  instruments  consist  of  the 
Weston  model  tiS.'l  vvitli  expanded 
cl.imping  jaws  that  allow  the  amme- 
tei  to  he  used  on  much  larger  con 
due  tens  than  was  prev  iously  possible, 
(an rent  values  most  frecpiently  en- 
counteic'd  in  industrial  and  service 
work  are  completelv  covered  hv  the 
tliree  oi  six  ranges,  depending  on 
the  tv|H‘  instrument  selected.  Font 
models  .iie  av.iilahle. 


FOR  MORE  INFORMATION 
FROM  MANUFACTURER 
Fill  in  Coupon  on  p.  22 


ELECTRIC  TUBE  PRODUCTS 

74-16  Grand  Avtnua,  Matptth  (N.Y.C.),  N.  Y. 


\ 


%  -■  I 


KH.0W4TT  MOu<*S 


240V 


why  pay  twice 


200  AMP 

extended  range  polyphase  meter 


r  COVER 


FUTURE 


DEMANDS 


y  ^  ^ 


FUTURE  DEMANDS 


PRESENT  DEMANDS 


ML-2S  Class  200 


Accurately  meters  loads  up  to  200  amperes 

Reauces  cost  of  replacement  to  meet  increased  demand 

Gives  you  more  metering  capacity  per  dollar 


DUNCAN  Extfiuifcl  Mrtns  can  sub 

stantially  reduce  yi>ur  metering  costs.  For  ex 
ample,  the  DUNCAN  ML  Class  200  Socket  Type 
Pol>  phase  meters  accur,itel\  mt'asure  loads  trom 
a  fe\A  watts  to  the  meter's  full  200  ampere  capac¬ 
ity.  Thus,  it  sta\  s  on  the  )oh  lonn  alter  incrtaisi'd 
demand  has  m.ade  it  necessarv  to  replace  meters 
of  lower  capacity.  V'ou  save  both  on  installation 


time  and  on  the  cost  of  new  m**ters  .  .  .  you  m't 
more  metering;  capacity  and  lon^t»■r  metering; 
service  jx-r  dollar  spent. 

When  you  install  DUNCAN  meters  you  are 
assuri'il  ot  the  finest  jH-rfoimance  that  over  .SO 
years  of  sjH'Ciahzed  meter  ex^x-rience  can  pro¬ 
vide.  One  sii>nihcant  evample  is  the  lonn  ranj>e 
load  curve  shovsn  below. 


> 


.1 


"COMPANIONS" 


save  space  •  save  time  •  save  money 


RANGE  POLYPHASE  METERS 


DUNCAN 


III*  1  MOUNTING  DEVICE 


.  .  .  featuring  simultaneous  by-passing  and  releasing  of  meter  clamps 

DUNCAN  Tvpp  HQ  mountinn  device  ( sinRlephase  or  polyphase)  is  conservatively 
rated  for  hi^h  load  factor  loads  up  to  200  amperes  using  self-contained  socket  type 
meters  having  a  maximum  capacity  equal  to  the  load  to  be  served  DIINCAN  HQ  has 
many  imjvirtant  construction  and  "use"  features  which  add  substantially  to  convenience 
and  economy  of  installation. 

-  TYPE  HQ-7  TYPE  HQ-5 

Used  with  7-terminal  Also  Available 

meter  on  3-phase  4-wire  May  be  used  on  1,  2  or 

wye  or  delta  services  3-phase  3-wire  services 


Write  direct  to  Duncan  Electric  lor  descriptive  data  and  bulletins 
on  Duncan  Extended  Range  Polyphase  Meters  and  High  Capacity 
Mounting  Devices. 


DUNCAN  ELECTRIC  COMPANY,  INC.,  Lafayette,  ladiaM 


•THINKING  AHEAD  MOVING  AHEAD  ...  TO  STAY  AHEAD  OF  DEMAND 


WITH  FULL 

HOUSEPOWER 
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Terminal  Adapters 


(12)  Iriflt'rson  FAcihn  Cinf>., 
700  .V.  Wth  St.,  lUntiinfiluitn, 
Ala. 


A  iK-w  ^c^ies  ol  l)ion/c  inulti|)lc  l.iji 
tenninal  adapters  loi  distribution 
tiansfonners  has  lieen  develojx'tl  bs 
this  (oinpaiu.  The  new  adapters  al 
low  the  use  ot  two  or  more  table 
taps  trom  each  setondarv  tenninal 
to  eliminate  e\tessi\e  tonnettions 
and  tapinir.  I  he  use  ol  seseial 
small  tables  instead  ot  one  lar^e 
one  also  retimes  the  installation  tlii 
litulis  eiifounteietl  when  iisin)'  to 
bentl  a  laij’e  table  in  tiose  bank 
t  oupliii);. 


(I.S)  Il.sto  C(>rf>.,  aTal  .Math- 
inont,  Cttii  itinali  1,  Ohio. 


1  hese  new  soltleiless  hit’s  tan  be 
iisetl  toi  eilhei  toppei  or  aluminum 
tomluttors.  Features  aie  hii^h  tortpie 
value,  low  heat  lise,  taptise  tail”  or 
tun);ue  that  tannot  tall  out  anti  \'- 
t\jK‘  serrated  vise  jaws  tt»r  intreasetl 
t atile-hohlin”  streni»th. 


This  Southern  States  Type  TAL 
gives  360°  engagement  for  'ACSR 


Solderless  Lugs 


Th<‘  iini({ue  tlesifin  fealiiro  of  this  eotiiMTlor  rfdfi  l  the  fii^ineer- 
in;j  hfhiiitl  the  enlire  Soiitlierii  Slalo'  llitf  of  littiiifis.  For  in- 
slanee.  to  assure  "ood  elet  liii  al  and  me*  haiiieal  ehara<  leri'-ties, 
it  proxitles  inilepeti<leiit  elaiiipitig  on  run  and  tap  eoniluetors;  its 
niaxiimiin  eontai  t  engagement  niinimi/e';  eondiietor  elamping 
slresM‘s;  anti  eondiK  tor-lilting  grootes  limit  table  tiisturtion. 

Southern  States  1 

EQUIPMENT  CORP. 

HAMPTON,  GEORGIA 

IN  CANADA  Dominion  Cutout  Co.,  Ltd.,  Toronto 
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•  TeUtcoping  boom  offers  ^ 
more  compactness  than  any 
other  type  of  boom. 

•  All  push  button  controls. 

•  Counterbalanced  boom  eliminates 
outriggers,  lowers  initiaj  cost. 

•  Safe  fiberglass  basket. 

e  Mounts  on  the 
smallest  truck. 


TURRET  DERRICK 


TENSIONING  EQUIPMENT 


_?_4r 


SI  BOX  BAivrs 
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iiuli  si/c>  aiul  in  two  ilitlrunt 

I  licv  arc  s|K.'tiall\  toatfd  li> 
protcd  them  lioni  l<in<;  |>eii<MlN  in 
(lani|>  stoia^e  areas  and  against  i*>; 
rosive  soil  (onditions. 


Capped  Connectors 

(Itl)  Hton(l\  S'orii'dlk 

(.’onn. 


l  o  sinipliU  tlie  installation  ol  elei 
triial  (onneitois  tilled  with  lono 
sion-inhihitin^  lomponnd,  this  tom 
pany  sii|)|>ties  lonnedois  (tl  this  t\pe 
tapped  with  \  el  low  plastic  pln^s. 
1  he  »a|)s  ate  said  to  pio\ide  (leaner, 
easiei  remoxal  ol  the  (oin]Mnind  seal 
than  the  loiiner  adhesixe  tape. 


Subox  Has  a  Paint  For  Every  Need 

If  it's  a  steel  tower,  for  power  transmission  or  any  other 
purpose,  there  are  Subox  paints  for  every  protective  and 
decorative  requirement. 

SUBOX  sr®  the  only  paints  in  the  United  States  made  with 
suboxide  of  lead.  After  drying.  Subox  continues  to  be  chemi¬ 
cally  active  to  form  a  strong,  impervious  film.  A  single  coat 
of  Subox  usually  lasts  five  to  eight  years  even  under  severe 
weather  conditions. 

SUBOX  "600”  SERIES  contains  an  epoxy  resin  for 
increased  chemical,  alkali  and  water  resistance.  Gives  added 
protection  against  corrosive  fumes  and  extremes  in  tempera¬ 
ture  changes. 

GALVANQX,  with  a  high  content  of  special  metallic  zinc, 
provides  an  electro-chemical  type  of  protection.  Not  to  be 
confused  xc’ith  ordinary  zinc  oxide  paints,  it  is  superior  for 
reconditioning  damaged  galvanized  surfaces. 

AEROX  IS  the  name  used  to  distinguish  the  orange  and 
vxhite  Subox-made  paint  used  for  towers  near  airfields.  It 
holds  its  brilliant  visibility  x»,’ell  under  all  conditions. 


Indoor  Transformer 


I  his  (iim|i.inx\  iiutn  dcp.it  tiiu  nt 
h.i>  (lexclopi  (1  .1  t)(MI  X  indiMH  ( in  lent 
tl .iiixloi iiu  1  lh.it  is  s.iid  to  he  |>ii(ed 
ll>',  loxxei  th.iii  ( (imp.n .d)l(‘  indoot 
ontdiKii  inoiU  Is.  It  is  .ix.iil.ihle  xxith 
either  high  h.ise  oi  loxx  h.ise.  h.n  txpe 
(onsttiution  .111(1  in  L’no-,  inti-.  tioo 
.111(1  SOO  ;nn|i  1. (tings  R.itio  .ind 
ph.isi  angle  (oite(tions  ot  the  new 
tl  .iiisloi  mei  .ne  s.iid  to  he  well  xxith 
in  i.ited  |i.n .dielogi .nils. 


Threading  Dies 


(18,  .Vxe  Tool  Co..  ll'Jtl  II 
Irriou  h  r..  C.Iik  (iiio  Ill 


I  Ills  new  line  o|  ihie.iihng  dies  is 
designed  s|k'(  ilii  .dix  lot  thie.iding 
.duiiiinnin  (ondnit.  I  he  new  diis 
ate  s.iid  to  h.ixe  heeii  espei  i.dlx  t  n 
gineeied  .ind  dexelojied  xxith  intting 
teeth  sha|K(l  and  .inglcd  to  meet  le 
qiiiiemetits  inxoixed  in  .diiminiini 
thie.iding  \  loiiiplete  i.inge  o|  si/es 
is  .ix.iil.ihle. 


Established  1924 


Use  Coupon 


Th*  AmbUr  Co.  Donvor,  Colo. 

R.  E.  Cunningham  A  Sons  lot  Angolot,  Cal. 

Wralhall  A  Kruti  San  Francisco,  Cal. 

Wm.  J.  Cottroll  A  Attoc.  Portland,  Oregon 

Plant  and  Offica— Hackantack,  N.  J. 


r 
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Ectr*!  S. 
Condon 

COMPANY 


Engineering 

Representatives 


BULLETINS 

ETC. 


(19)  (;AP.4CJT0R.S— C^nsirucUon  fraiurrs 
of  AllivAJialmcrs  substation  and  pok- 
inounted  potter  (actor  capacitors  arc  dc- 
scrilicd  in  a  ncM  bulletin.  Write  to  the 
companv  at  1126  S.  70th  St.,  Milts aukec  I, 
Wis.  Ask  for  Bulletin  32B942I. 

(20)  CO.NTROL  CATALOG-A  new  cata- 

lot;  listing  the  entire  line  of  automatic  con¬ 
trols  for  heating,  refrigeration  and  air  con¬ 
ditioning  of  W’hite-Rodgers  Cx>.  is  now 
atailable.  It  it  the  largest  eter  released  by 
the  (ompany.  Ask  for  Unit  R-1650  from 
White-Rodgers  <o.,  1209  Cats  .Ave.,  St. 

Louis  6,  Mo. 

(21)  TRANSMISSION  TOWER  -  A  two- 
color  folder  describing  its  design  and  man¬ 
ufacture  of  a  2-ft-square  narrow  base  steel 
electrical  transniitsion  tower  has  been  pub¬ 
lished  by  Anchor  Metals,  P.  O.  Bos  148, 
Hurst,  Texas.  The  folder  gives  the  back¬ 
ground  and  history  of  the  design,  drawings, 
specifications  and  illustrations  of  several 
applications  of  the  towers  now  bring  used 
Its  iililitv  firms. 

(22)  FI.l  t)RE.S<  ENT  FIXTl'RES-Surface 
and  |M-ndant  fluorescent  lighting  fixtures 
are  desciil>rd  in  a  new  brcMhure  available 
fioiii  I  ighlolirr  Inc.,  346  Clareiiiont  Ave., 
jersev  < .its,  N.  J. 

(23)  RF.fORDERS-BulIrtiii  (;EA-6933 
available  from  (General  Electric  Co.,  Sche- 
iiecladv  5,  N.  A.,  gives  biiving  information 
on  (he  companv's  complete  line  of  record¬ 


ing  instruments.  Photographs  of  all  models 
di.wussed  are  included. 

(24)  STACKING  CJAOSSARMS-A  twcxol 
or  poster  illustrating  the  recommended 
method  for  stacking  crossarms  is  now  avail¬ 
able  from  the  West  Coast  Cxossarm  Asm.. 
332  S.  Michigan  Ave.,  Chicago  4,  III.  The 
poster  is  intended  for  display  in  storage 
areas. 

(25)  LIGHTING  STANDARDS-Hubbard 
Aluminum  Products  Co.,  200  S.  Michigan 
Ave.,  Chicago  4,  III.,  is  offering  a  new  32- 
page  catalog  on  its  HAPCO  line  of  alum¬ 
inum  alloy  lighting  standards.  It  includes 
illustrations  of  typical  installations. 

(26)  CONTROL  CENTERS-Bulletin 
PI.6200,  published  by  Clark  Controller  Co., 
1146  E.  L52d  St.,  Cleveland  10,  Ohio,  illus¬ 
trates  advantages  and  adaptability  of  a< 
motor  control  centers  and  includes  plan-it- 
yourself  forms  and  instructions.  It  includes 
specifications,  space  requirement  tables  for 
control  components  and  descriptions  of 
Clark  equipment  designed  for  use  in  con¬ 
trol  renters. 

(27)  C  ARRIER  EQUIPMENT  -  C.eneral 
Electric  Ca>.  has  issued  a  new  eight-page 
bulletin  on  transistorized  carrier  transmit¬ 
ters  and  receivers.  The  new  publication, 
C;EC-I537,  describes  equipment  lor  transfer- 
trip  relaying,  telemetering,  supervisory  con¬ 
trol,  automatic  dispatching,  etc.  Write  to 
the  company's  Communication  Prcnlurts 
department,  Lynchburg,  Va. 


KILL  TWO  BIRDS  WITH  ONE  STONE-Fill  out  this  coupon  and  got  back 
valuable  information  from  as  many  sources  as  you  indicate. 


ELECTRICAL  WEST 

68  Post  St.,  San  Francisco  4,  Calif.  ajter  February  1 

Pkass  sand  ma,  without  obligation,  tha  now  product  information  or  catalogs: 

If  described  in  Product  News,  circle  item  number 

1  3  3  4  5  6  7  8  9  10  II  12  13 

14  15  16  17  18  19  30  31  33  23  34  35  36  37 

If  described  in  advertising,  fill  in  page  number 

□  □□□□□□□□□ 

NAMi  TITlf 

COMPANV 

ADDRESS 

CITY  ZON8  STATE 

*PlaaM  includa  your  campiav't  ntm»  and  your  posittaa,  m  wa  eannal  aak  manuiactvtrart  •• 
tumiah  litaratura  uniaaa  you  do. 
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LEAVES 


The  new  Chance  CO^  Compression  Tool  is  operated 
with  one  hand,  leav  ing  the  other  hand  free  top<isition 
conductor  and  sleeve.  Its  replaceable  CO;  cylinder 
provides  the  power.  With  no  more  exertion  than  a 
press  of  the  thumh,  your  lineman  can  crimp  alumi¬ 
num  connectors  and  line  taps. 

The  tool  is  simple  to  use,  mistake-proof.  \  safety 
kev  l(Kks  the  trigger.  When  ready  to  crimp  the  con¬ 
nector.  pull  the  key,  place  the  head  of  the  tool  over 
the  sleeve, align  it  with  the  crimp  marks,  and  squeeze 
the  trigger.  The  tool  will  make 
a  cturect  crimp,  automatically, 
I  every  time. 


ONE  HAND  FREE 
to  handle  conductor! 


Made  of  heat-treated  steel  and  aluminum, 
this  light,  vvell-halanced  crimping  tool 
h.iudles  any  service  conm'ctor  or  tap  that 
uses  ?j",  or  C  dies.  .\11  three  sizes  fit 
this  one  tool.  The  dies  are  easy  to  attach, 
and  autom.iticallv  .seat  themselves. 

The  tool  can  {verform  50  to  70  ojx'r.»*ions  l)efore 
the  CO.  is  exhausted.  Emptv  evlinders  can  lx? 
replaced  in  seconds.  Thev  mav  lx*  refilled  at 
local  CX);  dealers,  fire  extinguisher  st'rvices,  or 
your  own  refill  station.  The  t(K)l  needs  only  sim¬ 
ple  m.unten.mc'e.  Light  oiling  will  keep  it  in 
tip-top  shape. 


So,  make  it  easy  for  your  linemen  to  make  connections  correctly  .  .  .  get  the  new  Chance 
Compression  Crimping  Tool  for  service  connections.  We've  given  it  Catalog  Number  CA-800. 
It,  and  two  extra  CO,  cylinders,  come  packaged  in  o  sturdy  metal  box.  Ask  your 
Chance  Sales  Representative  for  the  whole  story,  or  write  us. 


n.  B.  cHnncE  compnnv 

GENERAL  OFFICES:  CENTRAliA,  MO. 

A.  B.  CHANCE  CO.  OF  CANADA,  LTD,  TORONTO 


for  photir  number  of  closest  representative  see  advertising  index  in  back  of  book. 


EXPECTED  transformer  IIFE 


Comporiton  oF  Lio«  Material  and 
leading  Comp«titor«  A  and  B  ' 

Ultimol*  Top  0<l  T»mp«rotwr« 

Itimate  A««rog*  Copper  Temperatwro  !•»«[ _ | 

Uiiimote  Ho*  Spot  Temperotwre 
For  100%.  130%  ond  200%  loodi 


*Boii«  for  Eiiptcted  lifo  Detor 


iiloble  upon  roqweit 


BASED  ON  AIEE  TRANSACTION  PAPER, 

"Life  Expectancy  of  Oil  Immersed  Insulation  Struc¬ 
tures,"  volume  72,  pages  924-29,  and  laboratory 


tests,  transformer  life  can  be  estimated  by  compar¬ 
ing  bar  length  with  scale  at  top.  (Note:  the  longer 
the  bar,  the  shorter  the  life.) 


L-M  Increases  Secondary  Breaker  Setting 

Low  winding  and  insulation  temperatures  permit  uprating  L-M 
transformers  without  any  sacrifice  of  transformer  life  expectancy. 


by  A.  R.  WAEHNER 

Director 

Transformer  Product  Soles 
Line  Material  Industries 


During  the  past  year,  much  has  been 
claimed  about  improved  transformer 
insulating  materials  and  systems. 
This  has  led  to  confusion  and  justi¬ 
fied  concern  on  the  part  of  many 
users  who  are  interested  in  the  long 
life  of  distribution  transformers. 

The  anticipated  life  of  a  trans¬ 
former  is  not  goserned  solely  by  the 
insulating  materials  used  therein— 
but.  just  as  importantly,  by  the  tem¬ 
peratures  at  which  they  operate.  The 
design  of  the  core  and  coil  structure 
that  permits  the  most  rapid  removal 
of  the  heat  generated  within  the 
winding  results  in  the  lowest  insula¬ 
tion  temperature. 

Rapid  extraction  of  heat  from  the 
vulnerable  areas  of  the  coil  reduces 


the  internal  copper  temperature  that 
causes  insulation  deterioration, 
thereby  extending  life  expectancy. 

High  Top  Oil  Temperature 

The  inherent  characteristics  of  the 
Line  Material  Round-Wound'  de¬ 
sign  create  higher  top  oil  tempera¬ 
tures  and  lower  copper  temperatures 
than  in  other  designs  with  the  same 
total  losses.  This  is  an  advantage  and 
not  a  disailvantage,  as  it  proses  the 
rapid  remosal  of  internally  gener¬ 
ated  heat.  .lust  as  hot  beverages 
placed  in  a  thermos  jug  cool  slowly, 
in  like  manner  other  designs  of  cores 
and  coils  restrict  the  release  of  gen¬ 
erated  heat  to  a  greater  degree  than 
in  the  Round-Wound  design.  Be¬ 
cause  we  transfer  heat  to  the  oil  more 
rapidly,  the  Round-Wound  hot  spot 
temperature  is  reduced,  overload 
capacity  is  increased,  insulation  is 
not  jeopardized,  and  life  expectancy 
is  extended. 


Another  adsantage  of  higher  top 
oil  temperature  is  the  more  rapid 
dissipation  of  transformer  heat  be¬ 
cause  of  the  higher  gradient  between 
tank  wall  and  ambient  temperature 
of  the  surrounding  atmosphere. 

The  illustrations  on  these  pages 
clearly  re\eal  a  \astly  greater  per¬ 
centage  area  of  coil  exposure  to  cool¬ 
ing  oil  than  in  competitixe  designs. 
Note,  also,  the  many  strategically 
located  cooling  ducts. 

Low  Temperature  Gradient 

F  ast  heat  transfer  in  a  Round-Wound 
core  and  coil  rapidly  raises  top  oil 
temperature  eloser  to  the  hot  spot 
temperature.  The  degrees  ditference 
is  known  as  "temperature  gradient” 
and  is  lower  in  the  Round-\Nbund 
design  than  in  any  other  make  of 
core  or  shell  type  transformer  a\ ail- 
able  today.  Low  temperature  gra¬ 
dient  is  a  most  significant  factor  con¬ 
tributing  to  long  transformer  life. 


r/i/s  l9  L~M*s  Transformer 


THIS  END  VIEW  shows  how  L-M's  exclusive  Round-Wound  design 
permits  more  oil  ducts  and  exposes  maximum  cooling  surface  area. 
Winding  heat  is  transferred  more  effectively  than  by  other  designs. 


THIS  END  VIEW  shows  how  shell  type  window  dimensions 
prohibit  oil  ducts  on  the  inside  where  heat  build-ups  occur. 
Only  L-M's  Round-Wound  design  provides  concentric  cooling. 


on  Round-Wound-Protected  Transformers 


especially  at  times  of  hca\y  o\erload 
when  transt'ormers  are  most  \ulner- 
able  to  high  insulation  temperatures. 
To  take  the  ideal  condition,  if  the 
gradient  were  zero  degrees,  heat 
would  transfer  instantly,  top  oil  tem¬ 
perature  would  be  higher,  hot  spot 
temperature  would  be  lower,  and  the 
ultimate  in  life  expectancy  would  be 
attained. 

Laboratory  tests  of  modern  com¬ 
petitive  samples  compared  with  the 
Round- Wound  design  prove  conclu¬ 
sively  that  at  periods  of  heavy  over¬ 
load.  the  Round-Wound  hot  spot 
temperature  is  lower  than  with  any 
other  modern  competitive  design.  In 
fact,  it  is  less  than  the  average  copper 
temperature  of  at  least  one  leading 
make  of  transformer.  This  is  drama¬ 
tically  revealed  in  C.  R.  Acker's 
technical  article  in  the  September- 
October.  1959  issue  of  HU  LINK 
Maca/ine. 


overload  capacity  with  breaker  set¬ 
tings  in  line  with  those  dictated  by 
the  current  usage  in  the  industry. 
Our  RW  P'  breaker  settings  have 
been  recalibrated  to  be  as  high  as  or 
higher  than  those  offered  by  any 
other  major  manufacturer  today. 
Transformers  with  this  new  breaker 
calibration  will  be  identified  with 
this  symbol  ^  following  the  Kva 
designation. 

The  same  confidence  in  the  lon¬ 
gevity  of  Round-Wound  conven¬ 
tional  transformers  may  be  expected 
because  the  core-and-coil  designs  are 
identical. 


Continuing  Research 

As  a  pioneer  in  long  insulation  life. 
Line  Material,  in  1951,  was  the  first 
manufacturer  to  introduce  oxidation 
resistant  transformer  oil  (OR TO'). 
Our  research  and  design  engineers, 
with  the  assistance  of  Thomas  A. 
Edison  Laboratories,  maintain  a 
continuing  search  for  improved  in¬ 
sulation  systems.  If  and  when  we 
find  a  better  system,  we  will  adopt 
it.  The  insulation  system  employed 
in  the  Round-Wound  design,  since 
its  inception,  is  the  finest  available. 
The  Round- Wound  transformer  you 
buy  today  will  provide  equal  or 
greater  life,  under  any  comparable 
loading  conditions,  than  any  other 
transformer  available  in  the  industry 
today,  w  ithout  the  necessity  of  a  de¬ 
sign  change. 

Higher  Secondary  Breaker  Settings 

Throughout  the  years,  our  Round- 
Wound  units  have  enjoyed  liberal 


Get  Complete  Information 

Ask  your  L-M  Field  Engineer  for  the 
complete  story  on  why  the  RWP 
transformer  can  have  increased  sec¬ 
ondary  breaker  settings  without  a 
new  design  or  without  new  insula¬ 
tion.  Or  write  me  at  Line  Material 
Industries,  Milwaukee  1,  Wisconsin. 


©IINE  MATERIAL  Industries  TneuwAftyunCA/g 

McGRAW-EDISON  COMPANY  ITKJnTffTRH 


DISTMIBUTlON  TXANSrONMEXS  •  KYLE  XECLOSEXS  AND  OIL  SWITCHES  •  EUSE  CUTOUTS  AND  EUSf  LINKS  •  LI&HTMNG  ANXESTENS 
POWER  SWITCHING  EQUIPMENT  •  PACKAGEO  SUBSTATIONS  •  CAPACITORS  •  REGULATORS  •  OUTOOOR  LIGHTING 
LINE  CONSTRUCTION  MATERIALS  •  PORCELAIN  INSULATORS  •  FIBRE  PIPE  ANO  CONOUT 


"Third  Hand"  Tool  holds 
both  cabla  tnds  insidt 
splica,  fraaing  both  hands 
for  crimping 


Light  weight  UTILI  SPLICER 
Hand  Tool  imparts  the  exact 
crimp  each  time 


All  necessary  crimping  in¬ 
formation  is  clearly  printed 
on  splice  barrel 


THE  NEW  AMP 
STEP-DOWN  UTILI-SPLICE 
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CHECK  OFF  THESE  ADDITIONAL  HIGHLIGHTS: 

•  long-life  corrosion  resistance  from  special  tin 
plating  and  from  inhibitor-sealing  compound  that 
pre-cleans  contact  surfaces 

•  splice  lengths  proportioned  to  the  cross  sec¬ 
tion  of  cable 

•  optimum  heat  dissipation 

•  wire-stops  assure  proper  insertion  depth  of 
stripped  cable 

•  maintenance  free 


Now,  the  AMP  Step-Down  UTILI-SPLICE,  com¬ 
bined  with  the  new  light  weight  crimping  tool  and 
the  "Third  Hand"  Tool,  give  you  still  greater 
economies  in  your  step  down  splices,  savings  in 
man-hours  plus  AMP's  reliable  attachment 
method.  For  all  stranded,  solid  or  ACSR  conductor 
combinations  in  copper  and/or  aluminum  .  .  . 
wire  size  range  #8  through  #1/0  AWG. 


Send  for  more  information  today. 


GENERAL  OFFICES:  181  HILLCREST  AVE.,  HAVERTOWN,  PA. 

Exclusive  Distributor  For  Products  To  The  Utility  Industry 

hot  l>hoiir  imiiihet  of  (lose\t  ief/ie\riilalife  \rf  odfri lishig  iiidrx  in  htuk  of  hook. 


3  NEW  G-E  MOTORS 
AND  42  QUALITY 
IMPROVEMENTS 

A  family  appearance  in  power  station  motors 
and  42  basic  design  improvements  are  now 
available  from  General  Electric.  The  three 
new  enclosures  shown  here  enable  electric 
utilities  to  select  power  station  motors  with 
the  same  modern  appearance.  And  all  of 
these  new  motors  contain  the  same  advanced 
features,  painstakingly  engineered  to  meet 
electric  utility  standards  of  reliability. 

Among  the  42  quality  improvements  avail¬ 
able  on  all  G-E  boiler  feed  pump  motors,  are: 

•  Polyseal*  insulation  system — sealed  against  moisture; 
resists  fly  ash.  most  other  abrasives. 

•  Patented  tying  system — heat  hardened  Permafll  glass 
rovings  hold  end  turns  of  form  wound  coils  in  a  vise¬ 
like  grip  for  maximum  support. 

•  Rugged  frames — provide  added  rigidity  and  strength 
required  for  power  station  service. 

•  Extremely  low  noise  level — now  possible  with  proven 
acoustic  treatment. 

•  Stator  connections — all  brazed  for  more  uniform 
strength,  reliability. 

•  Controlled  slot  wedging— provides  tight,  stable  fit. 
virtually  eliminates  coil  looseness  and  resultant  wear. 

FOR  THE  COMPLETE  STORY  on  G.E.’s  3  new 
power  station  motors  and  42  quality  improve¬ 
ments,  contact  your  G-E  Apparatus  Sales 
engineer  or  write  Section  884-3,  General 
Electric  Co.,  Schenectady  5,  New  York. 


BOILER  FEED  PUMP  MOTORS — 

Larg«  2*poU  dripprpof  motors  or#  ocousticolly  trtotod 
for  qutof  oporotioo— givo  long,  roliobU  »orvi<«. 


'I 


w 

G-E  WEATHER  PROTECTED'  MOTORS — 

givM  bottor  prottction  ogointt  roin,  tnow— ovto 
hurricofiot>-OMCOod  NEMA  Typo  11  dofinition. 


*Trodomark  of  Gonoro/  f/#ctric  Co 


^vgress  k  Ovrkfosf  "htxhd 

GENERAL^ELECTRIC 


onoth«r  G-E 
PROJECT 
■8000’ 
dovelopmonf 


G-E  TUBE-COOLED  TEFC  MOTORS- 

ar«  dtiigncd  for  oaty  ditassambly,  moin- 
renonc*  and  impaction,  computart  saUct 
optimum  numbor,  lii*  and  orrongamont 
of  tubes  for  most  •Hoctivo  vantilotion. 

PROJECT  ‘8000  — 
a  major  General  Electric  pro¬ 
gram  of  researcii,  product  rtde- 
sl|n.  advanced  manufacturltif 
and  Improved  customer  sarvica 
on  a-c  motors  ISO-  to  6000-hp. 
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JndustrioT  Lubricanti 


CHEVRON* 

LUBRICANT  OC  TURBINE  OIL 


U.S.  STEEL  CORP, 
Geneva,  Utah 


Oil  Neutralization  No.  only  .07  after  100,000  hours 


Chevron*  OC  Turbine  Oil  is  used  in  this  General  Electric  turbine 
which  is  the  principal  source  of  power  for  United  States  Steel 
Corporation's  mill  at  Geneva.  Utah.  After  100,000  hours  operation 
the  oil  in  this  50,000-kw  turbine-generator  showed  a  neutraliza¬ 
tion  number  of  just  .07— identical  with  the  number  of  the  original 
7,000  gallon  charge  made  in  1943.  During  regular  inspection  and 
servicing  periods,  the  oil  was  drained,  purified,  and  put  back  in 
service.  No  "sweetening"  of  the  oil,  and  no  other  down  time  was 
required  during  the  entire  100,000  hour  period.  Chevron  OC  Turbine 
Oil  is  also  used  in  mill's  four  11,350  hp  turbo-blowers. 

For  More  Information  about  Chevron  OC  Turbine  Oils  call  your 
Standard  Representative,  or  write  225  Bush  Street.  San  Francisco 
20,  California. 


Why  Chevron*  OC  Turbine 
Oil  prevents  sludging, 
rusting  and  wear 


•  Excellent  metal  wetting  ability 
keeps  oil  on  bearings  and  gears 
under  heaviest  loads 

•  Oxidation  inhibitor  prevents 
sludge,  gum,  and  lacquer  forma¬ 
tions 

•  Corrosion  inhibitor  stops  rusting 


STANDARD  OIL  COMPANY  OF  CALIFORNIA 


lot  fihoitt  iiiim/tri  of  t  to\ttl  trfttf\ititiiti\r  \rr  mlirt  iiiiir\  iti  hat  k  «(  hook. 


December  1 959- Electrical  West 


t(0icr  lUMPfl  Nll( 

IJNOIN&  lUSMINC 
SoldtrlMS  luj 
•ton  cadmiuni  platrd. 
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tf  f 


CEDNeY 


“that 

fit 

always!'^ 


Nobody  knows  better  than  you  do 
how  much  time,  trouble  and  expense 
are  involved  when  electrical  fittings 
don’t  fit  properly.  That’s  why  Gedney 
has  adopted  the  simplest  of  mottoes: 
(iedney  Fittings  fit.  And  we  mean  it! 

Gedney  Fittings  are  machined  with 
unfailing  accuracy,  then  carefully  fin¬ 
ished,  finally  they’re  scrupulously  in¬ 
spected.  Result?  You  no  longer  have 
to  make  allowances  for  the  fittings 
(and  time)  you  used  to  throw  away! 
One  more  thing.  These  better  fittings 
cost  you  no  more! 

Think  of  all  the  places  you  can  sare 
time  and  money  with  these  fire  new 
Ciedney  Fittings  and  Accessories! 


dMiMi  lu|.  FfM-tM- 
hm  polyetMidM  ccMm 
ttintflai, 
twtMnf .  •(  co«d«c- 
tcrs.  Sitat  H* 


•CMKT  nsa-mi. 

TM  Ctf. 

For  pluifint  butliincs. 
•tc.  Uso  ogaiii  and 
again.  Strong  poly- 
athylana.  In  titts 
VS*  to  2* 


FIVE  NEW 
GEDNEY 
PRODUCTS... 


KMT  MHUTO  MUUaU 
■M  MSMB 

(cadwiam-platad).  Poty- 
othytana  caNar  ia  haa  to 
tarn  wMla  bashing  ia 
tightanad . . .  pravaats 
binding,  twisting, 
daring  installa- 
Unn.  Silas  VS* 
to  6*. 


GEDNEY 


ELECTRIC  COMPANY 


GEDNEY  FiniNGS  FIT 


RKO  BLDG.  •  RADIO  CITY  •  NEW  YORK  20 
Foundry,  Factory  and  Shipping  Point;  Ttrryvillo,  Conn. 


MYLAR  TAPED* 
PARATEMP'^  TYPE 


NEW!  PARASYN*  TYPE 


Taped  with  *  Dupont  **Mylar” 
(AWG  6  ond  larger)  to  provide 
an  improved  moisture  barrier 
with  higher  dialectric  strength. 
Resulting  diameter  reductions, 
better  fit  conduit.  Saturated  and 
impregnated,  braided  sheath, 
lubricated  with  special  waxes  to 
reduce  puUing  resistance. 


New  UL  listed  75  C  building  wire 
for  wet  or  dry  applications.  Spe¬ 
cially  formulated  Paranite  vinyl 
insulation.  Small  diameters,  slick 
silicone  finish,  color  availability 
and  stripping  ease  all  contribute 
to  reducing  handling  costs* 


THERMOPLASTIC  INSULATED 
600  V  BUILDING  WIRE 


iNijV 

Both  UL  listed  75°  C  wet  or  dry  location 


HiTt-  nri'  1\v<>  iniproNfd  biiildiiij:  win*  products — lK)th  ofTcring 
you  outstanding  IHal'orinancc  in  siinil.ir  installations.  Standard  colors 
available  Iroin  stock  in  lM)tb  solid  and  stranckKl.  si/os  11  A\V(i 
through  .'StMt  MCM  for  the  'I’HW  .  .  .  and  1  1  AWd  through  lOOO  MCM  for 
the  HHW.  (let  acquainted  with  advantages  of  lioth  wirt's  — 
write  today  for  complete  technical  information! 


PARANITE  WIRE  AND  CABLE  DIVISION 

Esse*  Wire  Corporatiorr,  Marlon,  Indiana 
Sold  only  through  recognized  electrical  distributors 
MANUFACTURING  PLANTS  Maiion.  Ind  ;  Jon*tbaro.  Ind  ,  TiFFin.  Ohio.  Anohtim,  Col<F 
Sales  Oltices  and  Redistribution  Warehouses  In  all  Principal  Cities 


loch  Corfon  pockoged  to  re¬ 
duce  hondling  and  labor  cOft 
With  color -coded  "  lobels  plainly 
shotting  type,  s-re  ond  color  oi 
Wire.  Alto,  new  reel  cordt  Tor 
inttont  I  d  e  n  1 1  f  I  c  o  1 1  on  ond 
inventory  control. 


Fat  phone  ninnhri  of  rlo\r\l  irfne\enlalh'e  see  aihetti\in^  intiex  in  hath  of  hook, 


Union  Mode 


Address. 


December  1959— Electrical  West 


To  increase  your  sales  of  outdoor  lighting 


Govvij3Cct^ 


It  turns  post  lights  0^J 
at  dusk... OFF  at  dawn! 


Now  increase  your  lighting  sales,  sell  bigger  and  more 
profitable  jobs,  with  the  new  Virden  Mind-O-Light.  Easily 
installed  on  any  new  or  existing  standard  3"  iK)st  .  .  .  with 
3”  O.D.  iKJst  light,  the  new  Virden  Mind-O-Light  automatic- 
ally  turns  the  lights  on  at  dusk.  It  provides  illumination  and 
protes'tion  all  night  long  when  it  is  net‘di*d,  turns  the  lights  off 
at  dawn,  when  it’s  not.  Completely  electrical,  it  is  instalUxl  by 
elei’tricians.  Dot'sn’t  waste  current.  Perfectly  .safe. 

Quality  made  by  Virden,  from  the  finest  materials,  it  is  fully  V 

guaranteed  for  one  year.  5  amp.  rating.  Available  in  aluminum  ^ 

or  black  finish,  with  or  without  convenience  outlet.  Requires  no  ’ 
orientation.  Over-controllt*d  with  inside  switch. 

YourVirden  di-stributor  has  the  Mind-O-Light  in  .stock 
now.  Or  mail  the  cou|)on  Ix'low  for  full  details  plus  a  com- 
plete  showing  of  the  new  Virden  iK)st  lights  and  iK)sts.  yellow 


UL  Approved 


Another  "light  idea"  from 


virden 

LIGHTING 

A  division  of  the  John  C.  Virden  Co..  Cleveland.  Ohio 
In  ('anada,  John  C.  Virden  Ltd.,  Toronto.  Ontario. 
Member  American  Home  Lighting  Institute 


Virden  Lighting,  Dept.  ELW 
5209  Euclid  Ave.,  Cleveland  3,  Ohio 

I  wont  to  know  more  about  your  Mind‘0*Light  Pleote  tend  me 
complete  detoilt.  (Brochure  124) 


’  iohr  C  Virden  Co. 
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Up  she  goes — to  the  cluster  rackt ; 


. . .  Houston  Lighting  &  Power  > 
Company’s  100,000th  distribution 
transformer.  A  75  kva  Wagner 
Form  W.  The  milestone’s  job: 
transforming  7200  volts  supply 
to  208  Wye/ 120  volts  service  for 
a  shoppiira  center. 


December  1959- Electrical  West 


100,000th  distribution  transformer  goes  into  service . . .  IT'S  A  WAGNER! 


()iu‘  liiiTnIrcd  tlioiis.ind  rlistrilMition  tr.m>fi)rim  is.  T.mnil)lc  (Aidcncf,  tlu'sc.  of  Houston 
l.iulilinsi  ^  rowel  s  e\ er-evp.nuliny  seiA  ice  to  a  ■).(>()()  sini.iie  mile  area  tliat  is  "Imstiiej; 
out  all  o\er  ”  at  a  reeord-lireakiny  rate. 

(  lu-ek  this:  the  ntihtx  seises  a  jiojnilatioii  that  is  yrowiim  twice  .is  f.ist  as  flie 
ii.itioii.il  .iMM.ii'e.  L.ist  \c‘.ir  its  Iedi;ers  listi'd  I  rO.tttfr  eiistoiiiers,  o\er  seven  hillion 
kilow.itt  hours  of  power  were  sold.  H  s.ilc-s  per  residenti.il  enstoiner  .iver.med 
■l.Cill.  eom]i.ired  to  .1  n.ition.d  .iver.ipe  of  less  th.m  .'l.vtK),  The  eom|i.in\’s  t'ener.itini' 

e. i]i.ieit\'  is  .it  the  two  .ind  one-ijn.irfer  million  kilow.itt  m.irk  .  .  .will  he  np  to  three’ 
million  kilow.itts  h\  HKil. 

Sm.ill  wonder  th.it  Houston  l.ii'htim'  &  Power  is  one’  of  the  eonntrv’s  top  fiftv  iitili- 
tic’s.  Sm.dl  wonder,  too,  th.it  we’re  ple.ised  that  a  \\’.ii;ner  tr.inslormer  m.iiked  .1  milc’- 
stone  for  the  eonip.mv  . 

W’.iiiner  I'orin  \V  i>ole  tvpe  transfornu'rs  in  r.itin^s  .3  to  IhT  kv.i  .ire  .i\ .lil.ihle  from 

f. ietorv ,  hr. inch  .md  distrihiitor  stocks.  They  are  desii»ned  to  meet  .ill  elec  tric'.d  re()nin‘- 
ments  of  modern  overhi’.id  distrihiition  sv stems:  high  effieienev,  low  evcifing  ciirrc’iit, 
low  imped. nice,  high  short  circuit  .md  overload  c.ip.ihilitv .  Thev  li.ive  mech.inic.il  fe.i- 
tiires  fh.it  give  von  e.isv  inst.ill.if ion,  s.ife  opc  r.ition  .md  long  sc’ivicc  life. 

('onsnlt  vonr  ne.irhv  W’.igncT  S.ilcs  Enginc’er  ahonf  voiir  tr.insformc’r  rcipiiremenfs, 
or  write’  ns.  Simiii. 


branches  and  distributors  in  All  PRiNCiPAi  cities 

MradBuej*Ele«5Jric  Corporation 

6381  PIYmOUTm  avenue.  ST.  lOUIS  33.  MO. 


loi  filiDiir  iiiniihrt  of  trh^rrfl-  ti  r  '’il  r'ii  iiii;  \  in  litii  f;  of  hook. 


An  all -electric  kitchen  is  just  one  of  the  advantages 

you*ll  find  in  a  home  bearing  the  Medallion  Home  award 


Every  Medallion  Home  guarantees  you: 

1.  An  all-electric  kitchen,  with  major  electric 
api)liances  such  as  a  modern  range  and  oven 
. . .  all  part  of  the  basic  home  plan  and  price. 

2.  Full  Housepower  wiring  for  present,  and  future 
needs  to  handle  the  appliances  you  own  today 
plus  those  you’ll  want  tomorrow. 

3.  Provisions  for  proper  lighting  in  all  areas 


where  it’s  needed  to  insure  your  family’s  safety 
and  comfort. 

And,  for  the  ultimate  in  luxury  living,  there’s 
the  all -electric  home— the  Gold  Medallion  Home 
with  a  modern  electric  heating  system  such  as 
the  amazing  electric  heat  pump  that  both  heats 
and  cools. 

Always  rememlx'r . . .  look  for  the  Medallion 
award  before  you  buy  any  new  home. 


SOUTHERN  CALIFORNIA 


COMPANY  heJpsyou  LIVE  BETTER-ELECTRICALLY 
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All  your  kitchen  appliances  will  be  clean, 

cool  electric  appliances  in  a  Medallion  Home 


DIS  TKIBUTION 


J.  L.  ELROD,  Manager  —  Marketing,  Dis¬ 
tribution  Transformer  Department,  intro¬ 
duces  the  new  pad-mounted  transformer 


Pad-mounted 
tra  nsfonners 
for  residential 
u  n  dersro  u  n  d 


nns 


vf;»  simplified-design  distribution 
transformers  through  500  kva 


\/;u  Nitrile  gasket  seals  on  net 
work  transformers 


corrosion-resistant  transformer 
finish  for  seacoast  installations 


ELECTRIC 


NEW  Pad-mounted  transformers 
for  suburban  areas 


To  moot  tho  ovoi -^;rowin^  troiul  toward  uiidor^rouiid 
distribution  systoms  in  suburban  aroas.  Gonoral 
Eloctrio  has  dovoloix-d  a  now  pail-inountod  distribu¬ 
tion  transformor. 

Gonoral  Eloctric's  doublo-ondod  dosi^n  is  uniquo  in 
that  It  has  soparate  compartmonts  for  tho  hi^h-  and 
low-volta^o  tt'rminals.  This  makos  sorviom^  oasior  and 
providos  niaximuin  safoty  for  mainton.inoo  porsonnol. 

Availabh*  m  sin^lo-phaso  ratin^;s  from  J,S  to  100 
kva,  tho  unit  prosiuits  a  oompaot,  attraotm*  ap- 
IH'aranot'  that  oasily  blonds  into  noij;hborho«Kl  sur 
roundings. 

An  outstanding;  safoty  foaturo  of  this  now  trans¬ 
formor  dosign  IS  tho  positive  visual  indication  of  tho 
circuit  condition  provided  by  tho  two  sohd-blailo 
loail-broak  cutouts.  When  a  cutout  is  oivn,  tho  lino- 
man  has  visible  proof  that  tho  cable  loop  is  com- 
plotoly  isolated  from  tho  hi^;h-volta>;o  source. 
IMPORTANT  NEW  FEATURES  OF 
G-E  PAD-MOUNTED  TRANSFORMERS 
Simplified  Installation  —  Gonoral  Electric’s  pad- 


mounted  transformers  are  tho  smallest,  most  compact 
transformers  of  this  typo  available.  In  addition,  all 
ratin^is  of  G-Fl  pad-mounted  units  tit  on  tho  same 
si/o  pad.  with  tho  same  terminal  connections.  Those 
features  greatly  simplify  installation  and  allow  future 
upratin^  with  a  minimum  of  time  anti  expense. 

Ease  of  Service  Tho  hi^h-  and  low-volta^o  com- 
pont'iits  are  containotl  in  st'parato  compartmonts  on 
opposite  ontls  of  tho  transformor.  Maximum  use  is 
thus  made  of  available  space,  providing  plenty  tif 
rtxim  for  making  connections  or  porforminj;  routine 
maintenance. 

Accurate  Service  Reconnection — Tho  bushin^;s  con- 
tainetl  in  tho  low-voltage  compartment  of  pad- 
mountotl  units  have  two  removable  copper  busses 
which  are  standard  for  all  transformer  ratings.  Trans¬ 
formers  can  therefore  be  changed  out  to  larger  ratings 
without  removing  individual  customer  service  con 
nection  from  the  busses  —  eliminating  possible  recon¬ 
nection  errors. 


■  i  '  .  •  ' 


HIGH-VOLTAGE  end  view  of  a  new  100-kva  G-E  pad-  >hows  when  unit  is  isolated  from  hiRh  voltage.  Device  at 

mounted  transformer  shows  roomy  comp.irtment.  One  upper  left  holds  hiRh-volt.iRe  fuse.  Two  liKhtninK  arresters, 

enclosed  cutout  is  in  open  position.  Second  cutout  is  being  optional  equipment,  are  shown  at  biittom.  No  special  hous- 

opened  with  switchstick.  This  switching  method  clearly  mgs  or  fences  are  required  to  make  units  tampei-proof. 

Semi-buried 
Ira  ns former  ene  I  os  ures 

General  Electric’s  semi-buried  distribution  trans¬ 
former  enclosure  provides  a  safe  and  economical 
method  of  supplying  power  to  modern  pole-free  resi¬ 
dential  developments. 

The  enclosure  accommcxlates  standard  pole-typt> 
transformers  through  167  kva,  with  plenty  of  room 
left  for  adding  disconnects.  Thus,  linemen  expierienced 
in  overhead  system  practices  can  easily  make  con¬ 
nections.  General  Electric’s  semi-buried  installation 
can  also  be  easily  uprated  by  merely  replacing  the 
transformer. 

The  54-inch  diameter  enclosure  is  designed  for 
mounting  on  48-inch  corrugated  culvert  pipe.  The 
hinged  cover  projects  only  33  inches  above  the 
ground. 

Vent  openings  are  completely  baffled  for  safety  of 
children  and  for  the  protection  of  the  transformer 
against  small  animals.  The  all-steel  enclosure  easily 
withstands  the  rigors  of  field  installation  and  the 
onslaught  of  neighborhood  children. 

GENERAL  ^  ELECTRIC 


/ 


NEW  G-E  333  and  300  KVA 
distribution  transformers 


Simitlifivd-di‘sif>n  trunuformvrs  rvpiare  slnlntn-lype  rttnulrurlitni 


The  new  transformers  retain  all  of  the 
operating  advantages  of  the  former  station- 
type  design,  yet  provide  significant  savings 
to  users  through  lower  initial  price  and  re¬ 
duced  installation  cost. 

The  new  G-E  simplified-design  units  are 
available  in  single-  or  three-phase  ratings. 
They  replace  station-type  transformers  hav¬ 
ing  primary  voltages  below  15  kv. 


A  complete  line  of  General  Electric  simplified- 
design  distribution  transformers  is  now  avail¬ 
able  through  500  kva.  The  new  333-  and  500- 
kva  ratings  stem  from  an  extension  of  G-E 
design  techniques  which  previously  resulted 
in  the  167-  and  250-kva  pole-type  units.  This 
complete  line  of  simplifit'd-design  transform¬ 
ers  replaces  former  station-tyjx*  units  in  these 
higher  kva  ratings. 


ARTIST’S  ILLUSTRATION  shows  new  approach  to 
serving  1000-kva  three-phase  loads  such  as  shop¬ 
ping  centers  or  small  industrials.  Three  new 


General  Electric  simplified-design  333-kva  single¬ 
phase  transformers  shown  below  replace  larger, 
heavier,  more  expensive  station-type  transformers. 


I 


n  /ly  M  e  Dwelo/H'd 
These  \etc  Ratings 
by 

J.  O.  SWEENY,  Manager — Product  Planning, 
Dijtrlbutlon  Tranitormer  Department 

Distribution  trans¬ 
formers  in  ratings 
through  500  kva 
have  long  been 
classified  into  two 
general  categories — 
pole  type  and  sta¬ 
tion  type.  Only  ten 

years  ago,  station- 
type  units  were 
predominantly  for  substation  application. 
Illustrative  of  this,  in  1040  over  70  per¬ 
cent  of  transformers  purchased  in  the 
range  of  167  through  500  kva  had 

primary  vi>ltagt‘  ratings  above  25  kv 
and  secondary  ratings  above  2  kv. 

Ti>day,  over  80  jH’rcent  are  purchased 
for  stepping  down  from  distribution 
voltages  below  15  kv  to  utilization  volt¬ 
ages  such  as  240/480  volts.  This  change 
111  application  implies  a  lesser  need  for 
accessories  which  are  stand.ird  in  sub¬ 
station  service  Also  implied  is  a  need  for 
more  versatile  mounting  arr.ingenients. 

Some  time  ago,  the  167-kva  trans¬ 
former  bec.ime  a  pole-type  unit.  More 
recently,  the  250-kva  r;itmg  w,'is  re¬ 
designed  along  pole-type  lines.  These 
changes  have  received  enthusi.istic  ac¬ 
ceptance.  It  IS  evident  that  the  time  has 
come  for  extenrling  these  benefits 
throughout  the  r.mge  of  distribution 
transformers.  In  recognition  of  this,  both 
the  3.I.I-  and  500-kva  ratings  ;ire  being 
offered  without  st.ition-type  accessorit's. 
In  addition,  the  .133-kva  rating  has 
been  redesigned  as  a  lighter-weight,  more 
comp.'ict  unit  suitable  for  pole  or  plat- 
fiirm  mounting.  A  similar  redesign  of 
the  500-kva  rating  is  underway. 

These  changes,  applied  to  both  smgle- 
and  three-phase  transformers  through 
15  kv  and  500  kva,  establish  a  compati¬ 
bility  between  equipment  and  application 
requirements.  Advantages  include  cleaner 
designs,  dollars  siivings  in  both  first-cost 
.md  installation  costs,  and  greater  versa¬ 
tility  of  mounting.  The  same  high  stand¬ 
ard  of  reliable  performance  associ.ited 
with  General  Electric's  small  distribution 
transformers  will  be  maintained  m  this 
new  larger  distribution  transformer  line. 
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SEALING  ARRANGEMENT  on  h-v  terminal-chamber  cover  of  a  500-kva  vaultmaster  trans¬ 
former  IS  pointed  out  by  E..  N.  Decker.  Jr..  G-E  network  transformer  design  engineer. 


NEW  . . .  Nitrile  gaskets  for 
network  transformers 

\itrilt'  !:askvls  nine  iistul  tni  Imtli  hif:h-  and  lau’roittifif  ends 


REUSABLE  NITRILE  GASKETS  provide  tisht.  l.istinn  seal  and 
do  not  require  cementing,  simplifying  routine  maintenance. 


LOW-VOLTAGE  THROAT  has  a  milled  groove  th.it  .icts  as  a 
ret. liner  ,ind  stop  to  assure  proper  g.isket  compression. 


NITRILE 

GASKET 


Outside 


retainer 


Flange 


BEFORE  COMPRESSION 


AFTER  COMPRESSION 


HIGHLY  EFFECTIVE  SEALING  of  h  v  comp.irtments  on  Gen 
er.il  Electric  network  tr.insformers  is  provided  by  this 
siH-ci.il  gasket  .ind  ret. liner  .irrangement.  When  covers  .iie 


bolted  tight,  proper  si/e  anil  sp. icing  of  stops  and  le- 
t.iineis  .issure  const. mt.  predetermined  back  pressure  of 
Nitrile  rublH-r  g.isket  .ig.iinst  surfaces  A.  H.  C.  and  D 


Nitnle  rubber  gaskets  are  now  used  on  both  the 
high-  and  low-voltage  ends  of  General  Electric  net¬ 
work  transformers.  Nitrile  gaskets  provide  a  tight, 
long-lasting  seal.  These  gaskets,  when  properly  “con¬ 
tained"  and  “stopped"  are  superior  to  other  gaskets 
in  sealing  ability.  Since  they  do  not  take  a  px^rmanent 
set  like  cork  or  cork-rublH*r  gaskets,  they  can  be  used 
rejH'atedly.  Cement  or  other  adhesives  are  not  r*‘- 
quired.  And.  Nitrile  rubber  gaskets  last  longer  1h*- 


cause  they  do  not  detenor.iti"  with  age  in  this  self- 
sealmg  design. 

A  special  groove,  milled  into  the  low-voltage  throat, 
and  special  “stops"  on  the  h-v  switch  cover  and  ter¬ 
minal-chamber  cover  firmly  hold  the  gaskets  in  place. 

Savings  III  installation  costs  and  maintenance,  as 
well  as  reliability  against  leaks,  are  assured  with  this 
sealing  arrangement. 


GENERAL  0  ELECTRIC 


NEW 

Corrosion- 
resistant 
transformer 
finish  for 
seacoast  areas 


General  Electric  now  offers  a  distribution  transformer 
with  a  special  finish  for  highly  corrosive  atmospheres. 
These  special  units  for  seacoasts,  chemical  plants  and 
other  corrosive  areas  are  available  in  standard  pole- 
type  ratings  through  167  kva. 

To  combat  tank  corrosion,  a  Melalast*  hnish  is 
applied  to  the  entire  exterior  of  the  transformer.  This 
effectively  seals  the  metal  finish  and  prevents  corro¬ 
sion.  Even  in  the  event  that  this  Melalast  finish  is 
chipjH'd  -  highly  unlikt'ly  with  this  tough  new  coat¬ 
ing  the  exposed  pinpoint  area  will  not  spreail.  anil 
there  will  be  no  undeifilm  iit>epage  which  is  so  dam¬ 
aging  to  painted  metal. 


Trodemork  of  General  tiectnc  Conipoi 


Is  Our  Most  Imporiant  Producf 


i  iirrt'ul  (wt'in'ral  hiillt'liiis  \nii  rnn  i 

IS4‘ 

Distribution  Equipment  for  Residentiol  Underground  Systems 

GEA  6981 

E'or  complete  details  on  these  im¬ 
portant  advances  m  distribution 

10  Reasons  Why  General  Electric  Is  Your  Best  Transformer  Buy 

GEA  6070 

transiormei s.  cont.ict  \our  Gen- 
eial  Fdectiic  S.iles  Engitu-er.  For 

Self  protected  Distribution  Transformers  GEA  6126 

copies  of  these  bulletins,  write  to 
Sect.  4.T1-88.  Gi'iii-ral  Fdectric 

Vaultmaster  Network  Transformers  GEA  5024 

Company.  Schenectady  .S.  N  Y 

sectipnal  ground  rods 


Don’t  jeopardize  your  overhead  line 
I)erformance  by  skimping  on  ground  rods. 

You  can  achieve  reliable,  low-resistance  ground 
connections  by  driving  Copj)erweld  Sectional  (iround 
Rods  deep  into  the  earth’s  sub-surface  where  there 
are  good  conducting  .soils.  .And  by  measuring 
resistance  after  each  .sectional  rod  is  driven  — 
allowing  for  seasonal  variation  — you  can  make 
sure  of  i)ermanent  grounding  protec-tion. 

Drive  deep  with  Copjx'rweld!  You’ll  improve 
line  i)erformance,  promote  sjifety,  avoid  damage, 
and  assure  uninterrupted  service. 


WIRK  AND  CABI.K  DIVISION  Clossport,  Pa. 

Fof  COlTKKUKLDSTiaa.  IMi:RNAT10NALC0Ml‘A.NY..NfwVurk 


WITH  THl  MOLTEN 


Thit  microphotograph  of 
the  weld  area  of  Copperweld 
Ground  Rods  ihowi  how 
the  groint  of  copper 
and  tteel  alloy  to  form  o 
permanent,  continuous  weld. 
No  other  process  achieves 
this  inseporoble  union. 


STttL 


Foi  phonr  fiutnbrr  of  dost  ft  repretenUttive  sff  adirtlifing  indrx  in  back  of  book. 


(inwjunctw)  the  Yiev: 

IBM!  1620 


first  solid  sfttfr 
engineering  computer 
ill  the  loir- iirice  jiehl 

Here  is  a  new  and  powerful  stored  program,  desk-size  com¬ 
puter  designtKl  to  bring  more  computing  ability  to  engineering 
problems  at  low  tx)st. 

Transistorized  throughout,  the  IBM  1620  is  the  only  solid 
state,  core-storage  computer  in  its  price  class. 


Easy  to  learn -  ea.sy  to  operate  easy  to  communicate  with 
—  this  powerful  computer  relieves  engine«‘rs  from  routine 
calculations- frees  them  for  creative  Uisks. 

Data  is  fed  into  the  20,(XX)-digit  magnetic  core  memory  of 
the  1620  via  punched  paper  tape.  Alpha-numeric  output  is 
print^xl  at  the  con.sole  typewriter  in  desinxl  format,  under 
stored  program  control. 

This  new  computer  with  its  two-address  instruction  format 
and  variable  field  length,  gives  you  up  to  fiO",',  more  storage 
capacity  than  a  fix(*d  word  length  system. 

All  notations  of  input  and  output  are  in  the  decimal  system. 
An  unlimited  decimal  field  and  internal  s«‘lf  checking  as.sure 
accuracy.  A  powerful  two-address  instruction  format  adds  to 
the  1620’s  timesiiving  capabilities. 

Program”. ing  ’s  simplifu'd  through  the  u.se  of  IBM  Fortran 
-a  mathematical  programming  .system  which  compiles  ma¬ 


chine  instructions  from  algebraic  and  English  language  nota¬ 
tion.  A  library  of  programs  for  standard  engint'ering  compu¬ 
tations  will  also  be  part  of  the  1620  package. 

Call  your  IBM  representative  ask  him  to  show  you  all  the 
unique  featuri's  of  the  IBM  1620.  Like  all  IBM  data  pro¬ 
cessing  equipment,  this  system  may  lx*  purch.a.sed  or  leased. 


Ii<;lnnrr(]  Data  Prorcssing  combines  systems  and  services  insepa¬ 
rably  to  produce  perjormance  in  the  best  tradition  of  more  than 
4o  years  of  IHM  experience.  It  means  more  production  per  data 
processing  dollar  Jor  you. 


When  the  San  Francisco  Giants  take  the  field  for  night  games 
at  Candlestick  Point  Stadium,  they’ll  play  under  floodlights 
from  ten  195  ft.  and  twelve  130  to  155  ft.  high  poles,  specially 
fabricated  by  Weld-Rite.  These  are  l)elieved  to  be  the  world’s 
tallest  poles  for  floodlighting. 

Twenty-six  other  Weld-Rite  poles,  30  to  60  ft.  high,  will 
provide  light  bright-as-day  in  parking  areas. 

Like  the  Giants,  you.  too,  will  find  it  pays  to  light  up  with 
Weld-Rite.  No  matter  what  your  lighting  need  — whether  it 
be  10  ft.  poles  for  traffic  lights,  or  towering  giants  for  flood¬ 
lighting— call  on  us  for  help. 

All  Weld-Rite  poles  meet,  or  exceed,  EEI-NEMA  specifi¬ 
cations.  And,  thanks  to  manufacturing  in  the  West  you  can 
have  deliveries  to  fit  even  tight  job  schedules. 

For  counsel  on  type  of  lighting  system,  lighting  source, 
spacing,  costs,  etc.,  call  or  write  our  nearest  office.  Fully  illus¬ 
trated  catalog  also  available.  No  obligation. 


Note  placement  of  Weld-Rite  floodlight  stand¬ 
ards,  behind  spectators'  seats,  at  Candlestick 
Point  Stadium,  so  playing  field  and  liew  is 
unobstructed. 


WELD-RITE  COMPANY 

Only  active  manufacturer  of  round  tapered  steel  poles  in  the  West 


4417  Oakpirt  Street 
Oakland,  Califarnia 
ANdever  1-3341 

416  West  8th  Street 
Les  Anieles,  Califarnia 
MAdisan  4-9338 


\ 


1 


highest  quality 
regulators 
at  lowest  cost 
to  you 


regardless  of  price.  33",',  loss  space  roquirod,  20",', 
loss  wolglit  for  easy  handlinR,  lower  installing 
cost.  30",',  loss  cost  iH*r  kva  of  throe- phase  roRula- 
tion  and  160",',  Vari-Amp  ratings  ofTorod  to  6(K) 
amp  maximum. 


Fewer  and  cleaner  designed  components  in  A-C 
three-phase  regulators  drastically  cut  machining 
and  handling  time  —  s|K'ed  mass  assembly  man¬ 
ufacturing.  Result;  true  low-cost  regulation  — 
yet  alt  these  advantages  nowhere  else  available 


Regulator  fact*  fast!  Call,  wire  or  write 


Originators  of  Step  Regulators 

For  phone  number  of  rloterl  repretenlative  tee  atteer tiring  index  in  bark  of  book. 
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Here’s  how  Westinghouse  1^%-step  regulation  provides 


Tap  changer  oiterations  are  the  key  to  good  system 
voltage  control  sinc'e  no  regulating  is  done  until  the 
top  changer  oiterates.  For  best  results,  tap  changes 
should  be  correctly  timed  and  reasonable  in  number. 

With  ordinary  control  schemes,  voltage  relay 
bandwidths  are  often  set  in  such  a  manner  that  it 
becomes  necess;iry  to  effectively  widen  the  band  by 
adding  fixed  time  delay  to  prevent  an  unreasonable 
number  of  tap  changer  operations.  Where  this  is 
done,  regulator  output  voltage  bandwidth  may  vary 
widely,  depending  on  the  rate  and  extent  of  varia¬ 
tion  of  input  voltage.  But  with  Westinghouse  UHL 


and  UHF'  regulators,  you  set  the  bandwidth  you 
want  and  the  unique  CVH  inverse  time  voltage  re¬ 
lay,  combined  with  instant  response  tap  changer, 
prevents  sustained  wide  voltage  variations  which 
are  possible  with  fixed  time  delay.  The  result  ...  a 
narrower  effective  band  in  the  actual  output  where 
it  counts.  As  an  added  benefit,  the  larger  step  gives 
an  average  voltage  closer  to  midband,  as  shown  in 
the  illustration  above. 

You  can  protect  your  customers  against  abrupt 
voltage  changes,  get  narrower  effective  bandwidths, 
and  achieve  better  average  levels  when  you  use 
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closer  voltage  control . . .  with  fewer  operations 


Westinghouse  IK '''-step  regulators;  and  you  get 
longer  life  with  reduced  maintenance  because  fewer 
operations  are  required. 

Ask  your  Westinghouse  sales  engineer  for  further 
details  about  the  bonus  values  from  Westinghouse 
IK  '  t-step  voltage  regulators. 


J-TOiXIJ 


you  CAN  BE  SURE  ...IF  iris 

Westinghouse 


4TCH  ^(ST'NGmOUSI  LUCILLC  BALL  DCS* 


9NA2  SHOWS  CBS  Tv  r«iDA»S 


f  Of  ffhtmr  nutfthrt  oj  triftt  ^rfilnth  r  srr  holrx  hi  hoik  of  hook. 
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First  for  Lasting  Quaiity— from  Mine  to  Market i 


December  1 959-E!ectrical  West 


To  keep  tubes  uniformly  strong 

in  condensers,  feed  water  heaters, 

heat  exchangers  and  simiiar  equipment . . . 


I  3Sr  C3-  ! 


Provides  heavier  wall  thickness: 

a.  At  one  or  more  points  in  tube  length  to  compensate 
for  thinning  on  outer  portions  of  return  bends. 

b.  At  points  of  support. 

C.  At  tube  ends  to  meet  special  requirements. 

Produced  in  all  standard  sizes  or  manufactured  to  the  particular 
design  requirements  of  individual  customers. 

Available  in  Cupro-Nickel,  Red  Brass,  Aluminum  Brass,  Admiralty 
metal  and  Muntz  metal. 


mK  am  cBFPm  pumis 

CORPORATION 


iALtS  OfRCISt  AHonto.  lirmmoKom.  Ala..  Combrtdga.  Mott.,  CHarlofta,  Chicago.  CWKiaaoH.  Clavaland.  Dallot, 
Doytofi,  Donvor.  Do^roh.  Fort  Wayna,  Groonyboro,  N.  C  .  Hoviton.  Indionapolit.  iack«onvill«.  Kontot  City.  Mo  .  Lot 
Aftgalat,  Mompbit,  Milwavkaa,  Minnoapoltt.  N«w  OHoont,  Naw  York,  fhiladolphia.  PitHbvrgh.  Portland.  Or#., 
Rkbmond,  Rodioitof,  N.  Y.,  Son  Proncitco.  St.  Lowtt,  Soottio,  Wothmgton,  0.  C. 


Iistniitrt  Htsiti  tkt 
U  S  i  i«l  ChHi  ky 

INTERNATIONAL  GENERAL 
ELECTRIC  COMPANY 


DOSSERT  MFC.  CORP. 


249  Huron  Street.  Brooklyn.  New  York 
Representatives  in  principal  cities. 


minx  47m  siftet 
Nev  T»rt  IT.  N  I  U  S  A 
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-  TWO  POSITION  VARIABLE  TAP 
N  (TypeGTX) 

For  cross,  parallel  and  tee  tap  connections. 


SPLIT  BOLT  CONNECTOR  ^ 
‘  (Typo  DS) 

For  taps,  dead-ends,  entrances, 
motor  leads,  junction  boxes,  etc. 


I  UGHT  DUTY  VARIABLE  LUG 
/  (Type  G) 

^  For  economical,  all-purpose  cable  connections. 


VARIABLE  TERMINAL 
.  (Type  D) 

Connects  a  wide  range  of  copper 
conductors  to  flat  bar. 


For  YOU,  the  contractor. 
For  YOU,  the  wholesaler 


TWO  BOLT  SERVICE  CONNECTOR 
(Type  DSU) 

For  all  service  cable  connections. 
Best  lot  larger  sizes. 


The  products  shown  here  are  in  constant  demand 
by  contractors  and  are  fast  moving  stock  items. 

All  items  accept  a  wide  range  of  cables, 
thereby,  minimizing  the  number  of  stock  sizes. 
They  are  packaged  in  convenient  quantities 
for  ease  of  handling  and  are  attractively 
labeled  for  quick  identification. 


«g«nti 


THE  CURRY  COMPANY 
305  King  Street,  Sen  FranciKO,  Calif. 

MATZINGER-J0HN50N  CO. 

1329  Willowv  Street,  Los  Ar>geles,  Calif. 

HENRY  G.  LEHL 

14280  S.  W.  Uplands  Avenue,  Oswego,  Ore. 

RAM  SALES  COMPANY 
2214  $  Clayton  Street,  Denver,  Colorado 

T  R  Van  WAGONER  CO. 

1415  S.  Mam  Street.  Salt  Lake  City,  Utah 


Dosittr 


HEAVY  DUTY  VARIABLE  LUG 
(Type  HL) 

Takes  various  conductor  sizes 
Quickly  installed. 
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Another  easy-to-see  improvement  in  piant  iighting 


Ask  the  people  at  Marchant  Calculators  Inc. 
about  industrial  lighting  and  they’ll  tell  you, 
“Adequate  lighting  doesn’t  cost  — it  pays!’’ 
This  modern  general  lighting  in  Marchant’s 
tine  Oakland  plant  makes  individual  lighting 
at  work  benches  unnecessary.  It’s  designed  to 
direct  10%  of  the  light  upward  to  the  ceiling 
and  thus  reduce  shadows  and  glare  that  cause 
eye  strain  and  human  error. 

It’s  a  matter  of  record  that  the  soft,  even  light 
produced  by  modern  fixtures  creates  a  l)etter 

Northern  California  Electrical  Bureau 
This  message  sponsored  by 

Pacific  Gas  and  Electric  Company 


seeing  environment  and  improves  both  the  qual¬ 
ity  and  quantity  of  work.  This  is  the  kind  of 
modern  plant  lighting  you’ll  learn  more  about 
by  sending  for  the  free  booklet  offered  below. 


Northern  California  Electrical  Bureau  I 

1355  Market  St.,  San  Francisco  3  | 

Without  obligation  or  cost,  please  send  me  the  j 

“Fact  BcK)k  on  ('ertified  Lighting  for  Industry.”  j 

Name _  I 

Company _  j 

Address _ ■ 

I _ I 


KUHLMAN  ELECTRIC  COMPANY  General  Offices:  Birmingham,  Michigan 
WESTERN  DIVISION  •  SALINAS,  CALIFORNIA 


SAVE  .  .  .  and  GET  FASTER  DELIVERY 


with  Kuhiman  standard  ASA  power  transformers 


You  save  time  and  money  when  you 
order  Kuhiman  ASA  standard  medium 
transformers  (through  10,000  KVA,  69 
KV).  There’s  little  or  no  engineering 
time.  Production  costs  are  lower.  Quality 
is  high  and  uniform.  Delivery  is  faster. 
It  pays  to  specify  Standard  Kuhiman. 

However,  when  the  job  calls  for  some 
deviation  from  the  standard,  Kuhlman’s 
unique  capabilities  are  even  more 
valuable  to  you.  Here  you  get  engineer¬ 
ing  and  manufacturing  flexibility  that 
is  able  to  meet  your  special  needs  with¬ 
out  delay  or  undue  loading  of  costs. 

Whether  your  order  is  for  standard  or 
non-standard  transformers,  you’ll  get 
fast  service,  close  pricing,  and  assured 
satisfaction  from  Kuhiman — transform¬ 
er  specialists  for  65  years. 

Be  sure  to  get  a  quote  from  Kuhiman! 
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KNOW -DON'T  GUESS -HOW  YOUR 
PROTECTIVE  SYSTEM  OPERATED 

with  the  HAMILTON  AUTOMATIC  OSCILLOGRAPH,  RS-f  THIRTY 

.  .  .  provides  proof  of  sequence  of  relay  and  breaker  operation  .  .  . 
a  permanent,  accurate  record  of  what  happens  when  a  fault  occurs. 

The  Hamilton  Oscillograph,  RS-9  32  channels.  Then,  within  2  milliseconds 
Thirty,  provides  constant  vigilance  over  after  a  fault  occurs,  it  is  automatically  at 
your  high  voltage  lines.  It  shows  when  work  recording  the  transient  wave  forms, 
a  relay  or  breaker  protecting  the  line  is  giving  you  a  sharp,  easy-to-read  record 
stow  acting  or  erratic  . .  often  indicating  of  everything  that  happens  to  your 
faulty  equipment  before  it  can  cause  system  for  the  duration  of  the  fault, 
costly  down-time.  Also  available  —  a  14  channel  auto- 

The  RS-9  Thirty  stands  by.  constantly  matic  oscillograph,  RS-9  Fourteen  —  for 
monitoring  your  system  with  as  many  as  monitoring  your  protective  equipment. 


WATCH  COMPANY 

HATHAWAY 
INSTRUMENT  DIVISION 

9800  E.  Jewell  Ave.,  Denver  22,  Colo. 


-K- 

HAMILTON 


To:  HAMILTON  .WATCH  COMPANY 

Hathaway  Intteamant  Omwen— '  9800  Eoh  Jewell  Ave.,  Denver,  Cole. 

Gentlemee: 

Pleoee  tend  me  complete  informotien  about  the  Hamilton  R9-9  Thirty 
Automatic  Oidllotiroph. 

Nome . - . . . . r. . . 
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. . .  the  all-quality  line  of 
all-purpose  heavy-duty 
extensions 

Here’s  the  kind  ot  ruiiged  con¬ 
struction  that  pays  olT  on  the  job: 


There's  a  Royal  "POWR-KORD" 
for  every  need: 

•  RUBBER  or  VINYL 

•  BLACK  or  RED  (rubber) 

•  RED  or  YELLOW  (vinyl) 

•  HANDY  LENGTHS  -  from  10'  to  100' 

•  IN  THESE  TYPES  and  SIZES: 

/(flB  and  ^16  SJ  —  2-  and  S  conductor 
;(fl8  thru  #12  S  —  2-conductor 
#14  and  #12  S  —  3-conductor 
#18  and  #16  SJT  —  2-conductor 


MOl  ITl'IT-ON  caps  and  connectors, 
—  built-in  strain  reliefs  —  Royal- 
quality  cord  -  heavy  brass  blades 
and  double-vsipe  contacts  —  liKked- 
in-place  molded  construction  .  .  . 
and  r  L  I  1  Y  UI  1  ISTl  D! 

Next  time  you’re  ordering  elec¬ 
trical  supplies  from  your  vshole- 
saler,  be  sure  to  include  Royal 
"POWR-KORDS”. 


ROYAL  ELECTRIC  CORPORATION 

Pawtucket,  Rhode  Island 


SALES  REPRESENTATIVES  AND  WAREHOUSES  lo»  An9el.«-1950  Naom,  Avenue,  Rl  7-9655  San  Francitce 

-1225  Sixth  St.,  HE  1-5792,  Seattle  4130  Fint  Ave.,  So..  MA  3-8882,  Denver  888  S.  Lipan  Street.  WE  6-3456 


letters  to  the 

EDITOR 


Failed  to  Mention 

I  (>  the  Ediloi : 

this  o  a  nice  piduii-  ol  ihc  IVaili  K<il- 
toni  pl.snt  (f.Wfxt.  0(1.  p  S),  hut  soiuchou 
in  spite  III  all  III  the  piililiiitv  theie  has  In-en 
it  lails  til  nieiiliiiii  the  lait  that  i\e  ate  the 
|iiiiiie  iiinli ai till  liii  the  iisei-all  plant  to 
I’hilailelfihia  iiilh  (■eiieial  .Lliiniiis  iH'iiig 
the  nuileai  ste.im  swteni  su|>plicrs  to  us, 
anil  also  |H'i Im luliig  the  leseaiih  iliieitls 
liii  the  \l  (  . 

Tun  iiiiKht  h.oe  someune  note  this  in  lase 
iheie  Is  iiii.isinu  to  s|H'ak  nl  this  plant  anain 
at  siiiiie  latei  date. 

I  IV  Yates 
iteihlel  (  nip. 


Impact  of  MV 

I II  the  Eilitiii 

< tlisei vatiiin  nl  the  phennuiinnn  skeliheii 
Ik'Iiiiv  im|ielleil  me  In  imai>ine  the  idea 
iMit>ht  pnssihh  he  ini  iii  |iiiialed  inin  line  n( 
Miui  "Kleilias  linsliand"  ediinrials. 

ir/lffl  U'f  hliHf’  thf  liiriiiiiA  I  ri/irii.v.  a  t' 
linmtl  nut  Ihf'  nther  li)ihl\. 

I  hat  is  esailK  uh.il  seemed  to  hap|H-n 
IS  Ill'll  the  iipi'ialinn  was  |h'i tin  med.  It  is 
m\  Ini  In  sit  islieie  sse  pnniss  ap|ilii  at  inns 
tiniil  the  lili/ens  Ini  the  iiislall.llinn  nl 
.sddilinnal  slieel  li};hls.  \  leilain  nnmliei 
nl  siiih  leipiesis  is  niiimal  and  inesit.ilile 
lint  snini'lhin’.'  s|H-ii.il  liappeiis  ishen  Ihe 
liit>  meiiinv  lights  ate  hung  nil  ihe  ailiiial 
slieets.  Ihe  |H'n|ile  uhn  leside  ne.iihs,  lint 
lint  ailnalh  nil  the  aiteii.iN.  nlteii  immed 
iaiels  lieinme  .iis.iie  that  iheii  e\isling  side 
sliei-l  lighting,  hilheiln  quite  sal  islai  Ini  \  . 
h.is  snddinh  lieinme  leehle  and  inelleilnal 
Ki'sull  a  snddi'ii  IIihiiI  nl  pli-.is  Ini  mnii' 
side  slieel  lighting.  It  ii  the  neisls  iiealed 
inliti.isl  lll•|lM•|•n  the  liig  new  lights  .md 
the  old  stand.iid  sneel  lighting  ih.il  iIik's 
the  IliiL.  Ml  .il  nine  ihev  li'el  hlaiked  nut. 

\  ma|ni  signitii  .line  In  a  nldilv  tinni  Ihe 
alinse  si-i  in.s  In  lie  in  its  .3p|>lit  .it  inn  tn 
pinmnling  (nmnieiiial  stnie  iighting.  In 
m.ins  tnmmeiii.il  esiahlishmenis  it  is  nlieii 
dillunh  In  .iiniise  iiileiesi  in  laising  theii 
lighim.;  lesels  hetaiise  nl  (niijedinal  Ikik'- 
lils  .nul  lieiaiise  the  lull  imp.id  nl  le.il 
lighting  is  haul  in  \isn.ili/e. 

Vniie  kind  nl  slunk  .i|r]iinaih  snih  .is  the 
meidiis  lights  seem  in  elled  might  put  the 
idt.i  nsei.  In  .iie.is  wheie  lighting  lesel 
impiosemeni  seems  In  (.ill  Ini  ma|ni  ellnil. 
.1  niilils  might  well  studs  the  .ids  is.ihihl  s 
nl  m.iknig  sjieii.d  indiKemelils  m  get  lei 
l.iin  kes  ni  pilot  hnalinns  in  lelighi  I  lu 
elled  nil  the  sniiniinding  Int.iliniis  mighi 
e.isils  he  (I  eledi  its  mg'  Ihe  ii'.idinn 
tinm  ihe  dimmed  niil  neighhnis  in  thi 
meunis  s.i|hii  lights  indiiales  ih.il  il  mighi 
dn  the  link 

I  (.  I‘nn’e 

(  nnimeM  i.il  (  I'nsidl.inl 

N(  .III  It  (  Its  I  ighi 


USE  ELECTRICAL  WEST'S 

annual 

BUYERS'  GUIDE  AND 
MANUFACTURERS' 
DIRECTORY 

as  a  handy  reference  and  guide.  It  is  the  only 
directory  of  Western  sources  for  e'ectrjcal  products. 
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Now!  A  new  "Super  Tape”  for 
cold  weather  and  heavy-duty  uses 


“S('()T('H”  Brand  P>UHtrioal  Tape  No.  88  i.'< 
an  all  new  plastic  clcctr’.cal  tape  20%  thicker 
than  ordinary  plastic  tapes.  It  was  .specially 
developed  t«»  lx*  a  “sujx'r”  tape  for  the  tough¬ 
est  jobs  —  is  super  conformable  under  all 
climatic  conditions.  Kven  in  cold  wt*ather. 
the  extremely  stable  plastic  hacking  retains 


easy  handling  pro|H>rties  and  fi*el;  the  high- 
tack  adlu'sive  sticks  at  a  touch  and  grips 
firmly.  And  the  extra-tough  flame  retardant 
hacking  provides  excellent  resistance  to 
abrasion,  puncture,  flame,  acids.  alkalU's,  oil, 
and  weathering.  For  complete  information, 
ju.st  clip  and  mail  the  loupon. 


Electrical  Products 
Division 


^^INNISOTA 
^{iNINC  AND 
^^ANUfACTUI 


INC  COMPANY 


...WHIII  RlilAICH  li  TMI  KIT  TO  TOMOHOW 


.‘iM  ('o.,  900  Bush  .Ave.. 

St.  Paul  f).  .Minn.,  Dept.  KBK-129 

Plea.si*  rush  me  complete  information  on  your 
m‘w  cold-weather  ta|x>,  “S('()T(’H”  Brand 
No.  88  KUx’trical  TafH*. 

NAMK 

('()Ntl*.\NY 

AI)I)I{K.S.S 

CITY  /.(INK  .STATK 


f  oi  fihottr  iiimihrt  of  ilo\r\l  trfnrsriilalh’r  \rr  n(frri/i\fr>{’  iiitirx  in  ho(  k  of  hook. 


58 


Electrical  West— Vol.  123,  No.  7 


ELECTRIC  MFC.  CO..  Oes  Plaines.  Illinois 
/Ov  Subsidiary  of  THOMAS  INDUSTRIES  INC 


BENJAMIN  •  mOE  UGmT  •  STAB  HGKT  .  enCmante  San  waB-nQ 


NOW  BENJAMIN 


V  X  4*  Tr«ff«r  witk  ExcIesIve  L»12t 
P*rismallc  Lmie.  CiMr  color  ttabilizod  poly* 
ttyrono  low  brightnott  Ions.  Maximum  light 
trantmitsion  pluaaffactivabrtghtnaaacontrol. 


t*  X  2*  Troffar  with  Owans  Corning 
Plbarglaas  Lana.  Nawflat.fibarglaas  polar¬ 
izing  light  diffusing  panal,  rainforcad  with 
flbarglass  flaks. 


The  newest  and  finest  engineerfxl  troffers  available  today.  Labo¬ 
ratory  tested  and  engineered  to  achieve  the  latest  in  modern 
troffer  lighting.  Only  4J  s*  deep,  these  units  allow  reduced  plenum 
depths  and  jtermit  greater  structural  frt^om  between  floors. 

New  Benjamin  shallow-line  trofTers  are  the  fastest  installing 
trofFers  on  the  market.  One  piece  housing  in  both  4'  and  8'  units 
givt»  maximum  structural  strength.  Fused  for  control  equipment 
protection.  The  most  complete  selection  of  closures  in  the  light¬ 
ing  industry. 

For  fixture  engineering  at  its  finest,  look  to  Benjamin.  Your 
local  Benjamin  representative  will  be  happy  to  help  you.  Contact 
him  on  any  problem ...  large  or  small. 


SwiveUbar  suspension 
eliminates  overhead  yokes, 
reduces  installation  cost 


Simplified  hinge  mechanism 
...no  screws  to  tighten 


Positive  action  tab-lock  latch 


Housing  fabricated  and  wired 
in  one  piece  unit 


Foi  phone  niinihet  of  rlo\esl  irpir\rnlalij'e  \re  aih'rili\ing  index  in  hark  of  hook. 
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UECTRICAL 

trOKISMAN  fO«  MOST  HIGNIY  tlECTIIFlfO  lEOION  Of  TMC  U  S  VOl.  123  NO  7  DtC6MB£R  1959 


Five  investor-owned  utilities*  plan  long-range  $130,000,000 
transmission  program  to  (1)  fully  integrate  the  power  supply 
sources  of  the  Intermountain  area,  both  private  and  public,  and 
(2)  wheel  initial  and  ultimate  power  from  federal  projects  to 
preference  and  other  users  economically  and  reliably.  The 
report  shows  the  shape  of: 


Tie-Lines  to  the  Future 


liucstoi  (luiK'd  iHuvei  (oiiipanio 
in  the  Iniennoiintain  aiea  have  laid 
loiiK-ran^e  ti ansiniwion  plans  that 
will  nuTt  their  seisite  obligations 
to  the  pnhli*  thioiigh  I'i?.').  I'hese 
plans  (onteinplate  the  ( onsti tit tion 
of  miles  of  tiansmission  lines 

at  a  total  lost  of  >KS.S.'»(».000.  This, 
together  with  proposetl  tonstriution 
h\  the  I’.  S.  Hnrean  of  Kedaination 
of  l.dad  miles  o|  line  .it  a  tost  of 
more  than  S 1 1  .IMMf.tMMI,  would  pr<^ 
side  the  Intel  mountain  area  with 
laiilities  to  ntili/e  the  l.KKf  mw  of 


Table  I  —  Growth  Rates  and  .  .  . 

^•r  Cent  Rate  of  GrowHi 
STATE  I960-&5  1965-70  1970-R0 

Ariz  106  10.0  8.3 

Colo.  8.1  7.5  7.4 

N.  M  10.3  10.1  10.1 

Utah  6.8  7.4  7.3 

Wyo  104  10  1  81 


.  .  .  Peak  Loads 

Paak  Loadi— Magawattt 
1960  196S  1970  t9S0 

Anz  1,478  2,445  3,946  8,768 

Colo.  1,037  1,530  2,202  4,483 

N.  M  254  415  671  1,766 

Utah  751  1,046  1,495  3,016 

Wyo  338  554  897  1,955 


rtf.  1— Load  rsUmatri  by  Uir  Invritor-ownrd  uUIIUrs  (dotted  lines)  and  the  federal  Power  'Aruona  Public  Service  Co.,  Public  Samce 
Commission  (solid  lines)  by  sUtes  through  19M.  The  rumulative  loads  in  that  year  total  Co  o(  Colorado.  Public  Service  Co.  <A  New 

nearly  29  million  kw  (see  Fig.  4)  and  the  projected  generaUng  rapablllUes  of  the  region  Mexico,  Pacific  Power  A  Liglit  Co.;  and  Utah 

will  total  nearly  32  million  kw.  Only  I.IM.OM  kw  of  this  amount  will  be  Installed  by  the  Power  A  Light  Co.  as  reported  in  “Electric 

federal  agencies  of  the  Colorado  River  Storage  Project,  leaving  the  remaining  95%  as  the  Utihty  Transmission  Study  as  related  to  the  CeU 

responslbllltv  of  the  major  utilities  of  the  region  rsdo  River  Storage  Protect  " 
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Projected  Gro¥rth  in 


Fig.  2  —  1’.  S.  Bureau  ut  Ktxlaniaiion's  tenlaii\r  tranMiiiviion  Storage  Projetl'^  1,100.000  Wh  to  «tate»  (indicated  in  Mjuares). 

proposal  (dotted  line)  and  lentatise  allcM  ation  of  C  olorado  Rivet  Other  lines  are  existing,  except  Four  f  orners-Phnenix  rirrnil 


V 


Transmission  Facilities  1960-1980 


OT>CW3 

EXISTTNC  /»OOmONS>OW  .  CXISTNC  AOCmONS  fOW 

CRSP  cnsp  I  C«U^  CRS^ 

•SOMW  IKX>MW  I  MOMW  NOOMW 


ny3V«< 


rig.  .1  —  liilcrninuniain  transmiv^ion  >\st(-in  as  il  uill  look  20 
srars  hriut-,  after  the  toniplelion  of  the  three  stages  of  trans¬ 
mission  (onstriK  lion  oiillinetl  in  Table  2  on  p  fi2 
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1  Table  II— Transmission 

Line  Additions 

-1960-1980 

Phase  1— Additions  Prior  to  Initial  Operation  of  Colorado 

River  Storage  Project  (by  1964) 

Voltage 

Circuit 

LINE  SECTION 

Kv 

Milas 

Ownership 

Milas 

Salt  Lake-Flagstaff  (Ariz.) 

230 

130 

APS  Co 

130 

•  Salt  Lake-Flagstaff  (Utah) 

230 

295 

UP&L  Co 

Carbon  (Helper)-Vernal 

138 

93 

UP&L  Co 

504 

Sigurd-Cedar  City 

138 

114 

UP&LCo 

Four  Corners-Durango 

138 

50 

TWCP 

50 

Total 

684 

Phase  II— Additions  Required  for 

Initial  Operation  of  Project  (1964  on) 

Flagstaff-Seligman 

230 

60 

APS  Co 

190 

Glen  Canyon-Flagstaff 

230 

130 

APS  Co 

Rock  Springs-Casper 

115/230 

190 

PP&L  Co 

190 

Four  Corners-Albuquerque 

230 

180 

PSCo  NM 

180 

Flaming  Gorge-Rock  Springs 

115/230 

55 

SWU 

55 

Glen  Canyon-Four  Corners  (1st  Line) 

230 

180 

USBR 

570 

Four  Corners-Poncha  (1st  Line) 

230 

240 

USBR 

Flaming  Gorge-Oak  Creek 

115 

150 

USBR 

Total 

1,185 

Phase  III— Additions  Required  for 

Ultimate  Operation  of  Project  (by 

1970) 

“  Poncha-Twin  Lakes-Oenver 

230 

140 

PSCo  Colo 

385 

;  Poncha-Pueblo-Denver 

230 

180 

PSCo  Colo 

!  Cameo-Montrose  .  . 

115 

65 

PSCo  Colo 

1  Glen  Canyon-Salt  Lake  . 

230 

295 

UP&L  Co 

295 

i  Glen  Canyon-Four  Corners  (2nd  Line) 

230 

180 

USBR 

480 

■  Four  Corners-Poncha  (2nd  Line)  . 

230 

240 

USBR 

1  Curecanti-Gunnison  . 

115 

30 

USBR 

!  Curecanti-Montrose  ... 

115 

30 

USBR 

r  oiAi 

GrnrrAt.on 
Ca^blbty 
(ii.cl  CRSP) 


liK-  I  —  (Riul'i) 

I  o.kIs  .mil  t;t'ii<-ral' 
■  11^  I  ,ip.il)ilii\  III 
ihi-  ir^ion  in  htHII, 
lii^i-lhi'i  hIiIi  i.ip.r 
liilil\  III  (  iiloraitii 
Kim'I  Irili'ial  |mi>«i'i 
planlo 


|iii\\('i  limn  liic  (  oliii.iilo  |iiii|('its  inw.  I  IiIn  iiiiii.iM-  In  .i|i|iii)\iin.i(i  ilic  sciviic  .iums  nl  the  I'l.ili  I'liuci 
.mil  till*  Hi. (Mill  inw  to  In*  Mt|)|>liiil  1\  l  .*i  timis  tin  i  stiin.itfil  tot.il  out  Li^lit  (  o.  in  sontlK‘.i>tfi  n  lil.ilu) 

1>\  piix.iti*  i.ipit.il  iti  till*  most  fill  |int  o|  .intlim  i/fil  (iolmailo  piojfit  and  sontliwistfi  n  W’xomin^'.  Mu* 

nomiial  manner  possible.  pl.nits.  inllilatin^  tli.it  tlie  utilities  \\ \onlin^  lo.ids  iiulnde  loads  ol  the 

will  .ilso  insi.ill  at  hast  Iti.IMKI  mw  e  vtieiiie  westei  n  |Hiitionot  the  State 

Loads  and  Resources  dining  this  peiiod.  o|  N'ehi.isk.i.  lo.uls  o|  the  intenon- 

I  III*  estim.ited  tot.il  pe.ik  lo.uls  h\  neited  sxsienis  in  lential  \\"^olnin^. 

I  he  non  I oiiii  nil  III  pe.ik  lo.uls  ol  si.nes  .ne  shown  in  l  ahle  I.  I  he  pins  lo.uls  in  the  Kiuk  Spiings  area, 

the  live  st.ite  .iie.i  .ire  e\|K‘i  led  to  New  Mexiio  lo.uls  .ire  toi  thenoitli  e\ilndin^  onh  loads  in  leinole  lOr- 

nuiease  lioni  .ihoni  'I.IHIO  mw  in  wtstein  [lortion  ol  the  state.  I  he  neis  ol  tiu  st.ite  not  so  interion- 

I960  to  20.000  mw  in  lOSO.  ,i  tot.il  I't.ili  lo.uls  iiulnde  the  lo.uls  loi  nei  teil. 

iniiease  loi  this  peiiod  o|  Hi. 100  ili.it  eiitiie  state  phis  the  loads  in  I 'tilities' esiini.iies  o|  lo.uls  ma\  l>e 
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Table  III— Transmission  Investment  ($1,000's) 
1960-1970 

INVESTMENT 


UTILITY  PLAN 

Phat*  1 

Arizona 

7,450 

Colorado 

New  Mexico 

Utah 

22,000 

Wyoming 

Subtotal  utilities 

29,450 

Bureau  of  Reclamation 

Total 

29,450 

Per  Cent  of  Total 

23 

(oni|).iir(I  with  Ktdoi.il 
iniNsiDii  |>io|(‘(  (ions  ot  lo.iils  l)\  ir- 
fi'irinn  to  Ki^.  I.  I  lu-  utilities'  esti¬ 
mates  are  ^ene)all\  lii^liei  ihaii  those 
«)1  the  H'(..  (  I  he  ( om|>ai  ison  ol  loail 
foietasts  h\  the  M’C.  .ind  the  ulililu  s 
does  not  imImU  New  Me\i«o  he- 
taiise  the  M*(.  aii'a  dixision  is  not 
( om|>atil>le  with  tlie  aiea  ol  New 
Me\K«»  tle.dt  with  in  this  lejXMt.) 

1  he  piojert  generation  ta|>ahilit\ 
as  eoni|)aied  to  the  loads  and  total 
Reiterating  capahilitx  in  the  lire  state 
area  is  shown  hv  Fig.  t. 

Ciah Illations  and  loietasts  indicate 
that  the  l'|»|Kr  llasin  pieleience  cus¬ 
tomers  will  reijiiiie  onh  Ih'r  ol  the 
projec  t  capac  its  in  I lU  IllSd  this 
peicetitaRe  in<  leases  ii»  liT'r.  In  Ol¬ 
der  lor  the  pioject  to  achiese  o|)eiat 
iiiR  elliciemx  and  meet  the  linancial 
recpiiirments  ol  the  anthoii/iiiR  leR- 
islation,  the  excess  power  liom  proj¬ 
ect  plants  must  he  maiketed  hv  the 
nlililies  ioi  a  nnmhei  ol  sears. 


Transmission  System 

I  he  linal  staRc  ol  the  tiansmission 
sssiem  as  pioposed  in  this  lepoit  will 
enable  the  ii ansntission  ol  pioject 
|H>w'er  in  a  tnannei  compatible  with 
tentatise  allocations  bs  the  bmeaii. 
(.Sec  Fig.  2.)  In  the  initial  stages,  the 
piojMised  tiansmission  ssstem  aflords 
latitude  as  to  disposiiion  ol  power 
a\  ailable. 

The  existing  tiansmission  lines  .ne 
shown  in  Fig.  2.  I  he  proposed  tr.ms- 
niission  additions  are  |ilannecl  in 
three  phases  at  the  iom[>letion  ol 
which  the  area  will  Ih'  served  as 
shown  in  Fig.  .1. 

Transmission  Investment 

I  he  estimated  investment  iec|iniecl 
lo  build  the  svstem  projiosed  bv  the 
utilities  is  shown  in  Fable  III.  I  hese 
ligures  cemtain  onlv  the  investments 
directiv  lelated  to  the  pioject  and  do 


Phase  II 

Phase  III 

Total 

8,400 

15,850 

1,000 

18,000 

19,800 

8,200 

14,600 

8,200 

36,600 

8,400 

8,400 

26,000 

33,400 

88  850 

20.950 

20,600 

41,550 

46,950 

54,000 

130,400 

36 

41 

100 

not  i  n  t  1  ml  t 

the  Font 

(  (It  iieis 

IMiocnix  lines. 

I  he  biirean  s  investment  in  this 
pioposed  tiansmission  svstem  ckcuis 
in  connection  with  Phase  II  and 
Phase  III.  It  amounts  to  ll'r  ol  the 
SKMl.H.a  million  estimated  Ibi  these 
two  phases.  Similarlv,  it  amounts  to 
ol  the  total  estimated  invest¬ 
ments  Ioi  all  three  phases. 

.\n  estimate  lor  ."^I.Vkv  lines  .inci 
lerminal  substations,  alternative  to 
the  principal  2,S(t-kv  elements  of  the 
|>io|M>sed  svstem.  indicates  that  these 
liighei  voltage  leatures  would  cost 
Hl-I.^'<  more  than  the  2.‘l0  kv  ele 
menis.  .Most  ol  the  invesiineiit  loi 
the  .‘ll'i-kv  altei  native  would  ihcui 
at  lime  c oi lesponditiR  lo  I’h.ise  II  ol 
ihe  pioposed  |il.in. 

General  Considerations 

KeRaidiiiR  compaiisoii  of  the  use 
ol  iwd  2‘lO-kv  ciicuits  vs  one  .‘ll.’>-kv 
ciiciiii  lor  inteiconnec  tions  betvvc‘en 
main  powei  svsteuis.  this  pioblem  is 
not  unii|ue  to  this  situation.  It  is  a 
piobicni  that  is  aiising  todav  in  svs 
tern  planniiiR  in  iiiaiiv  othei  paits  ot 
this  countiv  and  .ibioad.  It  is  simi 
lai  to  |ii oblems  that  have  been  solved 
in  the  past  bv  the  elecliic  powei  in 
clustrv  in  development  ol  I  l.'i-kv.  I. IS 
kv ,  Ibl  kv .  2.‘1(1  kv  and  2S7  kv  svstems. 

In  these  icsjic-cls  the  utilities  ap 
pioach  this  choice  ol  voltage  trom 
the  staucipoini  ot  providing  geneial 
piiipoH'  ciicuits.  which  soonei  oi 
latei  become  elements  ol  .i  compic 
hcuisive  powei  tiansmission  nctwoik 
seiving  all  powei  loads  o|  the  area, 
lathei  than  lioin  the  moie  limited 
stancl|Hiitil  ol  iransmiiting  a  s|xiilic 
.imoiint  ol  |M)vvci  between  two  lixecl 
terminal  loc.iiioiis.  \<,  .m  o|Mialing 
voltage,  .‘ll.'i  kv  has  ceilain  inheieni 
advantages  ti>i  long,  heavilv  loaded 
ciicuits  and  foi  somewhat  shoitet 
distances  when  the  powei  to  be 
iiansiiiitted  justilies  two  oi  mote 
p.irallel  .“llTkv  circuits.  Foi  the  situ 


aiion  heie  unclei  siuclv.  the  amount 
ol  power  to  be  transmitted  over  anv 
one  route  and  the  distances  involved 
without  important  tap-olfs  are 
deemed  iiisullicieni  to  warrant  use 
ol  .Sl.a  kv  tor  the  piincipal  outlet 
circuits  lioiii  (.leu  Canvon  station. 

(lonsidering  the  routes  Irom  (den 
(ainvon  to  S.ili  l.ake.  Irom  (.len  Cain 
von  to  Flagstall,  and  lioin  Four  Coi- 
neis  to  pone  ha.  .i  single  .'i  l.'i  kv  line 
on  anv  ol  these  would  impose  heavy 
.ind  uneconomical  recpiirements  up¬ 
on  the  svstems  in  the  receiving  areas 
lot  leseive  geneiating  capacity  as 
compared  with  the  pioposed  paits 
of  2:lh  kv  lines.  I  he  leseive  general 
ing  capacities  lecpiired  to  protect 
cusiomeis’  seivice  in  cases  ot  outage 
of  individual  2.‘f0  kv  lines  on  thc-se 
loutes  are  compatible  with  the  re 
selves  caiiied  in  the  lespeclive  le 
ceiving  aie.is. 

It  is  .inlicipaied  that  each  ol  these 
hues  will  be  t.ippeci  ,it  intei mediate 
points  .IS  loads  develop  in  areas  along 
the  loutes.  I  .ipping  .'fl.'i  kv  ciicuits 
lot  intei  mediate  loads  is  much  moie 
ex|K  nsive  than  i. ipping  2.'f0  kv  cii 
cuiis.  For  c-ac  h  ol  the  above  routes 
two  2;fb  kv  lines  .ne  mote  si.ible  un 
del  ojieiating  .mil  l.iult  conditions, 
.iiicl  aie  also  lound  lo  be  less  ex|K*n 
sive  tocoiistiuct  .md  leiminate  than 
single  Slo  kv  lines. 

In  .iddiiioii  to  the  .ibove  beiielits, 
2.'f<)  kv  constiuclion  .illows  the  liaiis 
mission  svstem  to  lie  planned  and 
built  in  segments  .is  lo.ids  develop 
.Old  .IS  .idded  geuei.ilion  is  iiisi.illed 
.It  the  |M)wei  sites.  I  his  spieads  the 
i.i|iit.d  cxpendiluies  over  iieiicMls 
lonsisieiil  with  the  giowili  ol  lev 
enues  liom  the  s.de  ol  powei  .is  the 
piojcci  cievelo|)s  .md  .illows  Ilexibil 
ilv  lot  ch.inges  .mil  .idclilions  in 
pi. limed  loutes  .md  lermin.ds  .|X 
liiiuie  lo.ids  develo|i. 

Ihe  ti.msmission  svstem  .is  de 
veloped  heiein  will: 

1  Inieiioimeil  the  powei  svsleiiis  ol 

the  I  |>pei  .md  I  owei  If.isin 
.lie. Is.  .md  intcgi.ile  the  opera 
lion  ol  (.oloi.ido  Rivei  .Sioiagc 
Pioject  |)l. lilts  with  oiliei  led 
ii.d  |»l.mis  .md  iiiiliiv  svstems 
in  the  .iie.is 

2  Piovidc  ti.msmission  line  ca|).ic 

iiv  to: 

(.1)  I  i.msmii  uiilitv  comp.mv 
powei  I  ecpiirenients. 
(b).M.uket  pioject  power. 

(c  )  W  heel  pioject  powei  to  piel 
Cl  file  c  customers  in  at 
coid.mce  with  the  bureau's 
tentative  .il  lot  a  tions 
shown  in  Fig.  2. 

.'f  Permit  a  substantial  saving  in 
capit.d  and  operating  costs. 
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Left,  himk  diagram  shoM'«  hot*  computer 
must  evaluate  900  input  signals  in  order 
to  initiate  (orrett  control  signal  for  sta¬ 
tions  e<)uipmrnt  and  measure  station  per¬ 
formance.  Right,  diagram  shosss  start-up 
sequence  nhich  computer  Hill  initiate  and 
supers  ise  until  units  are  on  the  line 

biiililiiijr  <»l  (ontiols  lot  a  10.000  kw 
h\clro  unit  to  be-  ojuTaicd  Ironi  an¬ 
other  station  II  miles  a\va\.  I  he 
lontrollecl  station  was  deep  in  the 
Sierra  Ne\ada  .Mountains  at  a  7,000- 
fl  elesation  subjet  l  to  hea\\  snows 
wbith  eiulure  lor  months.  For  three 
seats  now  this  station  has  prosed 
highh  reliable  and  has  retpiired  onh 
low  maintename. 

1  wo  sears  earlier  a  s\stem  was 
desimied  ami  built  for  i emote  op 
elation  ol  the  water  lontrol  works 
lor  a  reservoir  in  the  mountains  at 
an  elesation  ol  nearl\  S.OOO  it  usinj^ 
mittow.tse  signals.  This  s\stem  has 
now  hail  five  sears  ol  satislactors 
servii  e. 

Kxperienre  with  these  woiks  en 
couraged  the  design  and  the  lurrent 
((mstriution  ol  the  remote  lonttol 
(*f  a  two-unit  l.^O.OOOkw.  l.lOOlt 
head  hsilro  station  whith  will  be 
supervised  and  operatetl  from  several 
miles  awas,  aided  bs  i  losed  i  in  uit 
teles ision  scanning  ol  the  lontrol 
room  and  generator  ll(H>r,  and  using 
mitrosvave  control  and  leedbatk  sig¬ 
nals. 

With  continuing  em|)hasis  bs  t  us 
tomers,  regulators  grou]>s  and  utili 
ties,  on  gieatei  and  greatei  relia 
bilits  and  svith  the  imre.ising 
amount  of  capital  tied  up  in  steam 
elec  ti  it  generating  units,  jtlus  this 
background  ol  automation,  it  is  not 
surpiising  that  computer  controls 
should  nosv  be  applied  to  steam 
electric  generating  plants,  (’.ertainls 
nosvhere  else  on  a  utilits  ssstem  is 
more  capital  cotitentrated  in  one 
ptlace  svith  a  greater  need  htr  con 
timious  operation  and  sersite  relia 
bilits.  .Accordinglv,  search  lot  the 
best  automatic  ties  ices  lot  generating 
unit  control  is  demanded. 


mosphere  ol  a  design  room  than 
under  the  hectic  necessities  of  re 
storing  service  from  a  unit  in  trouble. 

.S.  .Scanning  of  data  lot  alarming 
deviations  can  be  accomplished  mans 
times  faster  and  Ironi  mans  mon 
points  ol  observation  bs  computer 
desites  th,in  bs  .ms  human  attend 
.me  e. 

I.  Fhe  sasing  in  lost  capital  costs 
.done  lot  each  d.is  ol  asoided  loss 
ol  availabilits  ol  a  latge  unit  can 
exceed  SI (1.00(1  per  das.  One  hun 
tired  tsvetus  d.tss  ol  lost  operation 
s.ivetl  bs  computer  conttol  during 
the  operating  lile  ol  a  unit  ssill  more 
♦han  pas  for  the  svhole  computet 
control  installation.  .Ml  sasings  ot 
poster  re|)latenient  costs  are  in  ad 
dition. 

It  is  conlideittls  believed  that 
lot  nesv  installations  important  s.is 
ings  tan  be  made  in  operating  labot 

t>.  It  is  .dso  beliesed  th.it  main 
tenant e  and  tepait  costs  c.itt  be  loss 
eted  thtough  earliei  determination 
ol  faults  conditions  and  mote 
prompt  c  ot  ret  tion. 

7.  it  is  lurthet  beliesed  that  the 
more  constant  su|)et  s  ision  ol  tt  iit 
pet  at  lire  changes,  whith  is  possible 
thtough  computet  control,  svill  te 
suit  in  longer  ecpiipment  lile.  lowet 
niainten.mie  costs  .md  losvet  tucl 
(  osts. 

.\utoniation  has  become  second 
nature  in  the  nuclear  reactor  lield. 


It  is  last  becoming  so  in  pacing 
picHcsses  svhether  lor  a  stream  of 
m.iterials  in  a  chemical  plant,  a 
sireuii  ol  jtetroleum  in  a  relinery 
or  .1  strip  of  steel  through  a  mill. 

Study  Group  Formed 

With  (ho  utilits  industis's  p.tsi  ret 
ord  in  the  use  ol  automatic  devices, 
computer  control  is  a  natural  appli 
cation,  .ktcordingls  svhen  .Southern 
Calilorni.i  Edison  C.o.  litst  became 
interested  in  such  .m  application  it 
svelcomed  the  suggestion  ol  |ohn 
kills  ol  Ifethlel  Corp.,  during  late 
l'.l.')7.  that  his  lomp.ms  join,  at  its 
osvn  cost,  in  a  task  lone  study  ol 
lotnpuler  controls  lot  steam  powet 
stations.  I  his  suggestion  svas  cpiitk 
Is  .iccepted  and  a  joint  study  group 
svas  established.  I'.xt  client  ccHtpera 
lion  svas  etijosed  Itotn  ecpiipment 
ni.inulac  turet  s.  W  ith  mot  e  than  a 
se.ir  ol  Studs  bs  this  gtoup,  repre 
senting  clesigneis.  opeiatots  and 
m.inut.ic  tillers,  it  was  possible  to 
sviite  ,1  peifoint.ince  specification 
lot  a  computet  conttol  sSstem  as  the 
b.isis  lor  insiiing  piopos.iK.  .Selec 
tion  ol  till  ssstem  to  be  used  lot 
Huntington  beach  units  No.  and 
No.  I  follossc'd  .iltet  c.iielul  (Dili 
p.irison  ol  seseial  jiiopos.ds.  'Fhe 
basic  (Diitrol  secpiences  u|>oti  svhich 
the  ssstem  is  nosv  being  designed  an 
sitown  on  the  .ic c omp.ins ing  charts. 


Behind  the  Decision 

Decision  bs  Edison  to  build  com 
puter  controls  into  the  fluntington 
Beach  No.  .“i  and  No.  I  units  svas 

premised  upon  all  the  loregoing  ex  Diagram  shous 
perietue.  .Spec  ilic alls,  computer  au  Hoh  station  conirol 
tnmation  svas  considered  imiierative 

for  the  following  reasons:  computer  Hill  be 

1.  1  he  combustion  and  rotating  integrated  nith 
ecpiipment  involved  is  ol  such  high  ssstem  load  control 
value  to  the  compans  s  ssstem  that 

evers  reasonable  device  must  be 
used  to  assure  it  against  the  tonse 
quence  ol  misoperation. 

2.  Analvsis  of  faults  should  be 
more  competent  in  the  detached  at 
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With  an  HTGR  prototype  abuilding, 
here  are  the  reasons  it  holds  .  .  . 

New  Promise 


Tall  t'vliiulfi  i<>  graphiU-H  la<l  liicl  (■U'liu'iil. 
The  large  Mre  |>ro\i<le>  exeelleiit  heal 
Iraiixfer  tharaderisiiiv  Koiile  the  (oiii- 
pleir  fuel  eleiiieiit  U  ihe  intiei  fuel  iM-ariiig 
graphite  t')lindei.  Metal  oliiidei  is  sample 
raelaUlad  rieiiietil  vthith  mas  Im'  iisetl 
for  Ihe  initial  tore  loading.  Heloss,  artist's 
sketth  of  the  IITfiK  prolots|M-  preseiitls 
lieing  hiiill  In  Kedilel  (orp.  foi  the  High 
remperatiire  Keailoi  Ifeselopmeiil  Assn.— 
romptise-d  of  a  group  of  VI  utilities.  It  uill 
itperale  as  a  pan  ol  the  l*hiladelphia 
I'.letiric  <'.€*.  sssiem 


I  tnii  slioil  Nt'.iis  (»ciiL*i.il  1)>- 
iiainus  was  iittl  en^a^(.'(l  in  tcntial 
station  nntit'ai  |>owci.  1  he  cttinpanN 
wanted  to  en|>a^e  in  the  tivilian  lield 
of  nuclear  tIe\elo|)inent.  the  Irasis  ol 
which  lesled  n|M)n  the  teal  needs 
ol  an  exiiandini'  wot  Id  |>o|>nlation. 

I  he  (leation  ol  a  central  station  nu- 
tleai  |)owei  sn stent  litted  intist  lof»i- 
taliv,  o|  course,  into  such  a  prer- 
i;rain.  I  he  challenj*e  was  not  nu¬ 
clear  jtower  alone  hut  economic  nu 
cleat  |)owei.  .\chievin^  this  goal 
more  t|uickl\  lhait  current  attempts 
.ip|K'aled  stiongly  to  us. 

l  o  gel  ait  eioitomical  svstem.  iit  .i 
lield  as  complex  as  this,  reipiired 
\er\  basic  scienlitic  aitd  eitgineei ing 
piogiants.  lather  th.in  .i  puieK  man 
lilac  tut  ing  .ippio.ich. 

What  geiiei.d  pieniiscs  could  1h' 
Used  as  criteii.i  |oi  selecting  an  ave¬ 
nue  ol  investig.itioii  with  high  pioni 
isc-  ol  .uhiecing  low-cost  nuclc'ai 
powei?  Mere  aie  a  lew. 

•  II  atomic  eiteigc  is  one  das  to  suc¬ 
ceed  iit  free  coni|)c‘tition  with  othei 
electric  power  sources,  itiic  leai  |K)wer 
development  must  tin  it  awav  from 
ittdulgence  in  various  luxuries  and 
coinpiomises.  such  as  low  wotkiitg 
iettt|K'ialutes  aitd  the  wide-spread 
use  o|  exotic  mateiials  .iitcl  highlx 
expensive  tec  hnic|Ut  s.  Development 
must  he  directed  tow.iicl  high  woik- 
ing  temperaliiies  and  ihc‘  m.iximuni 
utili/.ition  ol  lel.ilivelv  inex|K‘nsivc 
mateii.ils  .ind  tec  hnicpies. 


•  1  he  solution  to  metallurgical  and 
heat  transfer  prohlents  could  not  in- 
c  hide  the  use  of  materials  and  cckiI- 
ants  having  excessive  neutron  ah 
soiption  characteristics.  I'his  is  he 
cause  high  fuel  utilization  with  a 
minimum  de|)endente  ujHtn  reproc¬ 
essing  lies  at  the  heart  of  reducing 
|M>wer  costs. 

•  .Something  less  ex|)en.sive  than  the 
complicated  ".Swiss  watch”  ty|ie  of 
fuel  elements  is  indicated. 

•  A  title  leal  |M»wer  svstem.  if  it  is  to 
have  sound  economic  piomise.  must 
he  technologically  simple  and  com 
pact  .IS  .1  means  of  rc'clucing  capital 
c  osis. 

•  Ihe  svstem  should  Ik*  ca^xthle. 
above  all.  of  picxlucing  steam  at 
miKlein  sieam-turhine  conditions  so 
that  the  use  of  the  nuclear  reactor 
as  a  heat  source  will  not  turn  hack 
the  clock  of  technological  progress 
when  it  is  coupled  to  a  utility  plant’s 
tut  bine-generator. 

•  It  must  have  high  thermal  efii 
cientv,  without  compromising  low 
capital  costs,  thereby  contributing  to 
low  o|)eiating  costs. 

•  It  must  lie  capable  ol  long  life  ol 
the  nuclear  fuel  elements  so  as  to 
hold  to  a  minimum  the  handling  ol 
radioactive  substances  and  to  fin 
ther  reduce  ojK'rating  costs. 

•  Alnive  all,  the  svstem  must  jxis,seNs 
a  high  degree  o|  inherent  safety. 

It  was  with  these  objectives  in 
mind  that  (ieneral  Dynamics  de 
c  ided.  in  earlv  summer  of  19.57,  that 
high-tem|)eiatiue,  gas-c exiling  offered 
the  greatest  piomise  of  achieving 
these  goals  essential  for  c'conomic 
jMivvei . 

Since  then,  theoretical  and  exix-ii 
nient.il  work  and  design  develop 
ment  has  been  cat  tied  on  at  the  Gen 
c'l.il  \tomic  Division  with  over  S‘2 
million  ol  private  funds— including 
Mip|M>ri  leceived  from  the  Rock' 
Moiint.iin  I'.icilic  (.roup  .cud  San 
Diego  (..Is  .y.-  Klectiic. 

PovAzer  Up  20  Times 

(.litics  ol  g.is-c iMiled  icMctors  {xnni 
out  ih.ii  bc'cause  o|  the  jxxit  heat 
ii.inslei  and  cairving  pic)|)erties  ol 
g.is.  it  is  necessaiv  toconstnict  large. 
.Old  cotisc'cpientlv  ex|)ensive  re.ictoi 
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for  Economic  Nuclear  Power 

C.  A.  RolsnclGT;  Vic»-Of*»'denf  G*n»r*l  Atomio  Divuion  General  Ovnamics  Coff- 


\tsseU  aiul  heal  exihangeis.  I  he 
Kiitish  ('.akler  Hall  reactor  is  illus 
traiive  of  this  prohleni.  The  ('.aider 
Hall  reattur  uses  natural  uianiuni 
whith  is  readih  available  to  the  Brit¬ 
ish.  It  meets  the  elettriial  j>enerat- 
inj*  demands  o|  (deal  Britain  where 
the  tost  of  iiHueniional  fuels  is  high, 
but  it  does  not  apjrear  to  olfer  the 
promise  of  etonomit  |M>\\ei  in  the 
r.  S. 

The  recent  atlvamements  in  teih- 
nologv  and  the  use  of  enriihed  man 
lum  (ombine  to  oseitome  this  pr«>b 
lem.  (ias-t«>oling  now  oilers  tiemen 
«lous  op|)oi tunities  to  develoj)  eto 
nomi»  luuleai  powei  lot  the  1.  N. 
For  example,  the  H  l(tR  loncept 
|)ermits  the  piessine  \essel  j>ower 
densits  (based  on  eleitiit.d  output i 
tip  In'  iihnul  tu  rn t\-f<>lil ,  .is 

(ompared  with  naiui.d  m.mium  gas 

(iMiled  leaitois. 


The  Peach  Bottom  Plant 

I  he  H  l(iR  piotot\|H-  plan)  to 
lie  built  and  o|K'iated  on  the  s\s- 
tem  ot  the  IMiiladelphi.i  Fleitrii  C.o. 
(f.Wtsi.  Oit.  p  8)  is  designed  loi  .i 
net  output  of  Ih.OOb  kw.  It  is  iom 
pai  t  and  relativeK  simple  in  its  de 
sign.  I  he  main  ste.un  power  poiiion 
of  the  plant  is  primarih  outdoor-t\ pe 
(onstrmtion  and  im  hides  the  m.iin 
tin  bitie-getieiatoi  and  .i  x.ii  i.ible  Ire- 
ipieiuy  generatoi  foi  the  iielium  i  ir- 
lulatois.  Staiid.iiil  ste.im  pl.mt  aux 
iliaiies  aie  iiuluded.  I  he  leaitoi's 
heat  output  is  113.0110  theimal  kilo 
watts.  .Steam  piodiution  is  .‘1(17. OttO 
lb  |Kr  hour  at  modem  steam  pl.ini 
londitions— 1. 130  lb  pei  sipi.iie  im  li 
and  I.tMfO  F. 

I  he  le.utoi  is  i.ipabU-  ol  genei.ii 
mg  1.000'  steam  with  lompait  le.ii 
tor  steam  plant  eipiipmetit  beiaiisi 
ol  the  high  tempei  atui  e  —  about 
l..‘f80  F  —  ol  the  heliiitn  loolant 
from  the  realtor.  Siu  h  high  looIant 
tetiijitM.itures  ate  possible  beiausc  ol 
the  high  allowable  tem|Ki.iture  ol 
the  leai  tot  's  graphite  b«><f\  fuel  ele 
metits. 

\s  with  .ill  nuile.ii  |>ower  |>l.ints. 
the  he.iit  ol  the  H  I  (tR  s\stem  is  the 
tea  I  tot  (oie.  I  he  H  1  (iR  tore  is 
lomposed  ol  sexeial  hiitidred  i\Iin 
diii.il  gi aphite  boils  luel  elements 


stalked  tn  .i  i  loseh  p.iiked  alias. 
W'e  are  not  talking  about  small  luel 
iihIs  but  large  luel  islindeis  svhiih 
aie  .i|>pioximatels  |‘J  It  in  length 
and  .lio  ill  in  diametei  and  piovide 
laige  heat  ti.insler  siirlaies.  I  his  is 
tnade  possible  beiause  the  miHlera 
tor  mateiial  is  homogeneoiisls  mixed 
ssith  the  luel. 

Inside  the  luel  islindeis  .iie  the 
homogeneous  luel  lompaits  i (insist¬ 
ing  ol  a  small  .imoimt  of  uranium 
fulls  eniiihed  in  the  *J'13  isotope  .iml 
.1  l.iigei  .imoimt  ol  thoiiiim  mixed 


ssith  gi.iphiti  I  hese  luel  imHleiatoi 
lompaits  are  opei.ited  at  temjiera 
tines  sshiih  gise  heat  transfer  bv  ra¬ 
diation  to  the  liHise  lilting  graphite 
i.ins  that  lontain  them.  Fhe  loose- 
lit  isolates  the  lan  liom  possible  di¬ 
mensional  ih.inges  of  the  fuel.  The 
use  ol  graphite  i  aiming  and  the  ab- 
seme  ol  loss  melting  metallic  matc- 
lial  siibstantialls  raises  the  temjiera- 
tme  leiling. 

I  hus.  the  homogeneous  mixture 
ol  luel  .ind  model atoi  provides  a 
thous.md  lold  dilution  o|  the  fuel 


<  mass  as  of  ihr  ii'ailoi  scsse-l  slious  hou  ihc  iiicssiirc  suslainiiii;  materials  are  in  (oiilart 
Ssith  ihe  gas  al  loolei  inlet  leni|N'i aliire.  eliniinalini'  the  need  for  hii;h-tenip<'ratiire  steels 
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atoms  aixl  pi o\  ides  a  means  loi  the 
(omliution  ol  lieat  liom  the  fuel 
jiartides  to  a  lait’e  suilaie  area  with 
out  the  neeii  |oi  a  vers  lai”e  luim 
her  ol  small  luel  elements. 

Meial-dad  f>ra|)liite  luel  elemenls 
—  lalhei  than  t;i  apliite-i  lad  ones — 
mas  he  used  .is  the  initi.d  one  lo.id 
iiiff  lot  the  piototype  pl.iiit  while 
SI  III  u  1 1 .1  neou  s  deselopment  ol  tiu 
f'laphite-d.id  elemenls  is  heiii”  r.ii 
lied  on.  I  he  ads.nilaite  ol  this  .i|> 
pio.idi  is  that  it  |)ernuts  e.iilv  opei 
alion  ol  the  entile  |ilant  e(|ui|)ment 
and  allords  .in  opportuiiits  loi  test 
in^  out  the  peiloim.ime  ol  .ill  kes 
systems  and  i  om|)oiienis.  I  )ui  iii^  the 
iiiitial  opeiatioii  and  testim*  phase 
theie  (O  lid  he  .i  t;i.idu.il  tiaiisition 
to  the  ^1  .i|)hile-dad  luel  elements 
hecaiise  the  readoi  desif;n  h.is  am 
pie  Ilexihilits  loi  .i((onmiodatioii  o| 
either  type  in  the  same  osei  all  iok 
sti  IK  tuie. 

(ieitainls.  the  ohjeiiise  is  to  op 
elate  the  iiiide.ii  |ilanl  with  the  non 
tnetallii  luel  elements  as  soon  .is  pos 
sihle  to  ^ain  the  lull  poteiiti.d  ol  this 
hif^h  pel  lot  mam  e  ssstem. 


High  Density  Cuts  Size 

Uec.iuse  ol  the  M  I'C.R  s  hit;h 
powei  densities  as  (oni|>ared  to 
othei  nas  iooled  le.uiors  .iiid  he 
tause  ol  the  low  (ool.inl  piessiiie. 
the  reactoi  sessel  (.in  he  held  to  .i 
small  si/e  .ind  low  (ost.  I  he  leaiioi 
is  so  desiened  with  the  use  ol  con 
(Ciitiii  (hid  pipini>  lh.it  .ill  piessuie 
( oiitaiiiiu'.;  siii  l.u  es.  im  I  ml  ini;  the  i  e 
.Idol  \essel,  .lie  exposed  oiiK  to  the 
low  inlet  tempei.ituie  ol  the  i;.is  (imiI 
ant,  th.it  is.  .ihont  tilih  l\  I  his  |>ei 
mits  the  use  ol  iuex|>etisi\  e  sti  lu  tut  .d 
metals. 

I  he  II  I  (.Is  ssstem  h.is  .i  hii;h  de 
!;iee  ol  inheieiit  s.ilets,  due  to  the 
\ei\  hii;h  i.itio  ol  miHlei.itoi  m.it(- 
ri.d  to  liul  I  his  '^ises  the  luel  ele 
metits  .1  l.ni;e  heat  (.ip.uits  .itid  |>io 
tei  ts  the  le.Ktoi  (oie  in  the  esi  nt  ol 
sudden  powei  iisesoi  i  h. nines  in  the 
(ool.int  How. 

I  he  le.Ktoi  will  h.ive  .i  tiei;.itis( 
tem|iei.nine  (o(lli(ient  whiili.  I)\ 
\iitue  ol  the  homoneiieous  luel  mod 

er. itor  elemeuts,  will  he  pionipt  .u  t 
ill*;.  I  his  me.ius  th.it  il.  lor  some  le.i 
son.  the  le.Ktoi  tempei.ituie  should 
I  ise  sudden  1\  .i  i  .ipid  dei  i  e.iv  in  lieu 
troll  multiplii  .itioii  i.ikes  pl.ue  and 
sei  s  es  as  .i  In  .ike  on  the  re. u  lion 

Will  It  Scale  Up? 

The  pi eliniin.n s  desinii  ssoik  .nid 

es. ilu.itioii  studies,  iii.ide  in  (oiiiuiu 
tioii  ss  ith  lies  luel  (a>i|)..  the  prime 
(ontraitor  loi  the  prototspe  pl.iiit. 


Siniplificd  liliMk  diaiiraiii  shows  how  liT(>R  will  Ik-  intri'raU-d  with  (onst-nlional  slalion 
(oiii|Miiu-ii(s.  I'caih  Kotioiii  plant  nou  iindt-r  (onsirudion 


.ill tads  h.ise  extended  to  pi. nits  well 
hesoiid  the  Kl.hUd  kss  piolotspe,  and 
imliide  .i  pl.iiit  .is  l.irne  .is  :VJ.').hhl) 
kss.  I  here  .ne  no  in.ijoi  si.ile-up 
piohlenis.  hei.nise  the  piototsjie  is 
.nn|ils  l.nne  to  denionstrate  the  nu 
(leal  and  eiiniueei ino  leatuies  lot 

l. nnei  |)l.nits.  I  he  s|)e(ili(  |)osser  is 
hinh  enoiioh  loi  hioh  huinupol  the 
luel  to  he  .uhiesed  in  le.ison.ihle 
leiinths  ol  time  I  he  intern.d  luel 
teinpei .itui es  .nid  “as  lempeiatuies 
.111(1  pKssures  .dso  ssill  he  .ip|)ioxi 

m. itels  the  s.nne  in  the  prototspi 
.Is  those  ie(|uiie(l  lor  l.n,i;t‘i  plants. 

I  hese  leatuies  peiniil  not  oiils  .i 
sound  exii.ipol.nion  ol  the  tedinital 
(I. It. I  to  l.n<;e  s(ale  pi. nils,  hut  .dso  .i 
ie.disii(  assessment  ol  the  e(ononii( 
.ids .iiit.ioes  sshen  •'  l-iiitt'i 

si/e. 

I  roiii  the  sie\s|ioint  ol  the  plant 
ilsell.  p.n  ii(  iil.ii  Is  sm  h  e(|ui|)nient  .is 
the  |)iessuie  sessel.  luel  (li.irne  and 
disdi.iioe  .ipp.n.itiis.  (oiiliol  diise 
met  h.niisms,  pipes,  s.ilses.  hlosseis. 
hoileis.  fit.,  the  piototspe  is  sulli 
(ietitls  l.nne  so  th.it  the  etpiipmeiil. 
oiue  deseloped  .ind  tested,  (an  he 
utili/ed  .IS  tilt*  basis  lot  the  design 
ol  1. liner  etpiipment  needed  loi  lull 
si/e  (  oniineK  i.d  pi. nils 

Core  Life  of  Five  Years 

I  tii  the  Id.tXin  k\s  piolols|i(  pl.iiit, 
the  expedtd  lile  ol  its  (ore  is  thiee 
si  .iis.  W  ith  .1  l.nnei  re.u  toi .  .nid  le 
siilliiin  hetlei  neulion  e(ononis.  the 
(oie  lile  (ould  he  t  xpet  ted  to  he  suh 
si. inn. ills  iiKie.ised.  loi  ex.nnple.  .i 
|)l.nit  ol  l.'itt.htK)  kss'  minht  piose  to 
li.ise  .1  (Ole  lile  in  ex(ess  o|  list-  seals 
I  he  use  ol  a  hinh  tempei.ituie  le 
a(  toi  (  ool.int  in  this  ( .ise,  helium  — 
ill  .idditioii  to  .dlossiiin  lull  .ids. in 
t.ine  to  he  t.ikeii  ol  the  hinh  thei 
in.il  elliiieius  of  model n  ste.iin  (on 
ditioiis.  results  in  suhst.nui.il  ledm- 
tion  in  (.ipil.il  (osts  o|  the  pl.mt.  Foi 
ex.imjile.  .i  loss  (ool.iiu  lloss  rate 


sMih  coiiseipient  loss  pumpinn  powei 
.111(1  sin.dl  reaitoi  inlet  and  outlet 
(huts  lesults  Irom  the  hinh  exit  tern 
perature  ol  the  ((Hilaiit  n^s.  Fuithei- 
more,  the  steam  neneiatois  are  small 
.nid  (onipatt  heiause  ol  the  hinh 
ste.iin  piessure  and  heiaiise  ol  the 
l.irne  as.iilahle  temperature  diller 
elites  hetsseen  the  hinh  tem|>eratuie 

n.is  .111(1  hinh  pressure  steam. 

Economics 

W  h.it.  then,  aie  the  next  steps 
losvaid  mil  n**‘*l  eeonomii  iiii 
(leal  possei  -oiue  the  H  r(»R  proto 
is|ie  plant  is  in  heinn-' 

What  ssill  all  these  characleristits 
nie.ni  in  terms  ol  dollars  and  rents? 
Moss  (an  these  diarartei  istits  lead 
us  more  (juiikls  .nid  more  surely  to 
the  noal  ol  eroiiomir  luitlear  posser? 

1  he  piototspe,  het.nise  its  rapital 
(ost  (at  I'.I.V.I  jiiires  ssithout  esrala 
lion)  will  he  in  the  iieinhhorhood  ol 
s.'iOtt  |>er  installed  kilosvatt.  Moss 
esei.  lot  .1  later  I .■ih.OOh  kss  plant, 
the  osei-.dl  lost  ol  posser  is  experted 
to  (oiiie  dossil  to  S  oi  h  mills  pei 
kssh.  Ol  dose  to  the  ronsentional 
(ost  in  some  .ne.is  ol  the  I'nited 
Si.ites. 

(ioinn  one  step  luiihei.  to  still 
l.irnei  pi. nils  ap|ii  o.u  h  inn  -^hD.nitti 
kw.  the  i.ipii.il  (osi  is  expelled  to 
lie  nUMils  ledmed  .nul  ssi-  (.ni  ex 
pei  t  to  |)io(hi(e  |»osvei  at  oser-all 
(osis  (oinpetitise  ssilh  (onseiition.d 
posset  in  in.nis  .ne.is.  Reniemhei 
these  estiin.ited  jtossei  rosis  are  h.ised 
on  the  direit  s(.de  ii|>  ol  the  |il.nu 
now  nnder  (onti.ut  lor  ( oiisti  m  tion 
.nul  .ne  nm  depeiuleiu  upon  lulure 
.ids. lines  in  tedinolonN. 

M.nis  |H'ople  .ne  ronsiiued  that 
the  M  I  (tR  is  the  most  piomisiiin  ol 
the  s.nious  nas  tooled  (oiuepis  and 
ih.n  it  m.is  ssell  piose  to  he  the  most 
.itti.iiiise  aiiionn  all  re.utor  is|K‘s 
loi  e(ononii(  use  in  this  (ountrs  and 
.ihio.ul. 
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PG  and  E's  original  four 
165,000-kw  station  com¬ 
pleted  in  1954  was  one  of 
the  country's  best.  Today 
Pittsburg  is  doubling  with 
half  as  many  units,  lots  of 
new  approaches.  Here  are 
the  reasons  .  .  . 


Why  Pittsburg  Design  Changed 

D.  V.  Kelly,  Supe  vistng  Mrct'enicel  Engineer  Pac  tic  Gas  ana  E  ectrn  Co 


Paritii  (•as  .iiul  hleittii  ('.o.  i> 
(loul)lin^  tlif  ^i/e  ol  its  l*iitsl)Ui<; 
|M)\vcr  plant  W’licn  work  is  »«)in 
pU-te«l  it  will  Inin^  the  total  lapadtN 
ol  the  station  to  more  than  l,.S(Hi.(IOO 
kw  makin^  it  the  largest  steam  op 
erated  plant  west  ol  the  Mississippi 
1  he  new  caparity  is  taking  a  ilit 
lerent  form  than  the  existing  sta 
lion.  It  will  ((insist  ol  two  Sli'i.OlMI 
kw  (loss  (om|)oun(l  units  lather  than 
the  tom  l(i.a.(MHl  kw  landem-rom 
[MUind  madiines  tlnit  make  u|i  iIk 
existing  plant 


Double  Unit  Size 

I  he  dedsion  to  iiurease  the  si/( 
ol  the  units  liom  Iti.a.hOO  to  52r>,0(Ml 
was  the  lesidt  ol  an  extensisc  exami 
nation  ol  ssstem  genet ating  leipiire 
ments.  together  with  the  fad  that 
larger  si/e.  lower  unit  (ost  turliine 
genetatois  had  hetome  asailahle 
sime  the  (onstriution  ol  the  liist 
tom  Pittshurg  units  Ihi  ssstem 


studs,  whidi  KKik  into  a((ount  le 
serse  i  e(piiiements.  steam  (ondi 
tions.  (apital.  opei.iting  and  tuel 
(osis.  indicated  .t  delinite  user  all 
adsanlage  lot  the  si/e  (otn 

pared  to  larger  or  smaller  madtines 

I  he  iitiits  .lie  the  liist  (i(>ss  (om 
pound  madiines  to  he  pun  based  hs 
P(i  and  K  lot  many  sears,  lioth  shalts 
operate  .it  .'l.tKHI  rpm.  the  high-|)res 
sure  shall  ((insisting  ol  a  single  lloss 
hp  lurliine  and  .i  douhle  lloss  ex 
haust  sedion  .md  the  inlet mediate 
piessme  sh.ilt  hasing  a  douhle  How 
IP  element  .ind  .i  douhle  lloss  ex 
haust.  'I  he  ll*2.<W(n-ksa  geneiatois 
ol  each  indisidual  unit  are  identiial. 
hosvesct.  the  I'nit  'i  genei.itois  base 
( ondudoi  ((Idled  loiois  .md  st.itois 
ssheieas  the  .No.  ••  gener.itors  are 
( onsention.dls  hydrogen  ((Miled. 

Steam  (onditions  .ne  2.  HMt  psig. 
l.h.'iO  F  lot  the  main  steam  svith  re 
heat  to  l.(KH»  F  I  he  2.1h(».(MMI  Ih  hi 
hoilets  ate  oil  and  gas  liied  with  a 
hurner  tmndowii  ratio  ol  K*  to  1. 
The  net  heat  rale  will  Im'  alKiut 


Kill  per  kwh  o|M-raling  on  oil. 


3,600/3,600  Economical 

I  he  H-ledion  ol  the  .‘l.hdO/.S.titKI 
ipm  tuthine  .iiiangemeni  instead  ol 
‘l.tidd  I.Shd  rpm  sv.is  inlltieiKed  hs 
the  si/e  of  the  p.iits  whidi  (ould  he 
handled  hs  the  existing  station  (lane 
and  the  hut  th.it  the  inherentls 
greatei  ettic  ictus  oj  the  I. Slid  i pm 
exh.iiist  (ould  not  he  ei  oiiomii  alls 
exploited  ssith  tiu  lel.itisels  svaim 
( IK  iil.iting  sv.itei  lioni  Siiisun  Ikis 
Mtei  the  "douhle  thins  six"  shait 
atiangenient  had  heen  estahlished. 
insestigatioti  ol  drising  the  hoilei 
let*(l  pumps  lidiii  the  main  shall  log 
K.dls  lollowed.  \  (ompatison  was 
made  helsseeii  moloi diiseti  one  half 
si/e  pumps,  iii.iin  sli.dt-di  isen  half 
si/e  pumps  .ind  steam  tmhine  diiseti 
puni|is.  .Studies  iiidiiated  a  sasing 
foi  drising  hall-si/e  pumps  liom  the 
main  shalts  thiough  hsdraulii  (oup 
lings  i  he  input  to  these  pumps  at 


70  Engineering 


Electrical  West-Vol  123,  No  7 


PITTSBURG  COMPARISON  TABLE 


Pittsburg  Original  Pittsburg  Addition 

Mechanical 


Four  165,000  kw 
1,800  psig/ 1,000  F  1.000  F 
(Net  heat  rate  9,550  Btu  kwh) 

3,600-rpm  tandem  compound 
Conventional  hydrogen  cooling 

30-in.  condenser  tubes 

Separate  aux.  cooling  water  pumps 

Motor  driven  boiler  feed  pumps 
One  '/2-size  spare  for  two  units 
Balanced  draft  with  ID  and  FD  fans 

Air  motor  driven  sootblowers 

Traveling  screens  originally  1 '  2-hp 
direct  drive 

Water  cooled  furnace  television 
window 

Reboiler  system  heats  fuel  oil 
Condensate  pump  and  spare 


Two  325,000  kw 

2,400  psig/ 1.050  F  1,000  F 
(Net  heat  rate  9,000  Btu  kwh) 

3,600  3,600-rpm  cross  compound  • 

Unit  5  conductor  cooling 

Unit  6  conventional  cooling 

44-in.  condenser  tubes 

No  aux.  cooling  water  pumps— 
use  CW  pumps 

Main  shaft  driven  boiler  feed  pumps 

No  spare  boiler  feed  pump 

Pressurized  furnace  boilers  with 
FD  fans  only 

Electric  motor  driven  sootblowers 

Traveling  water  screen  drive  15  hp 
through  variable  speed  magnetic 
coupling 

Air  cooled  furnace  television  window 

LP  fuel  system  enables  direct  heating 

Three  half-size  condensate  pumps 
and  three  half-size  boosters 


Electrical 


Single-phase  step-up  transformers 

Transformer  BIL  900  kv- 
no  lightning  arresters 
Shaft  driven  exciters 
One  full  size  motor  driven  spare 
exciter  for  4  units 
Auxiliary  bus  has  2,400-v, 
2,000-amp  switchgear 
Indoor  load  center  at  screenwell 
Bolted  isophase  construction 
copper  bars 


Two  3-phase  step-up  transformers 
per  unit— common  cooling  system 
Transformer  BIL  750  kv  plus 
lightning  arresters 
Motor  driven  exciters 
No  spare  exciter 

Auxiliary  bus  has  2,400  v, 
3,000-amp  switchgear 
Outdoor  load  center  at  screenwell 
Welded  isophase  bus,  pressurized- 
aluminum  bus  bars  and  housing 


Control 


Semi-centralized  control-large  local 
boards  at  turbine  boiler,  etc 

Steam  flow  signal  from  flow  nozzle 

No  connection  between  O.  analyzer 
and  combustion  control 


Centralized  control— no  local  boards 
—operate  entire  plant  from  control 
room 

Steam  flow  signal  from  turbine  first 
stage  bowl  pressure 
Fuel-air  ratio  controller  adjusted  by 
signal  from  O  analyzer 


Structural 

Enclosed  firing  aisle  and  umbrella  Outdoor  plant  except  for  control 
roof  on  boilers  room  &  switchgear  room 

Structural  steel  all  riveted  High  strength  bolts  for  field 

connections  in  structural  steel 


hill  load  is  aliixil  |i|i  apictc 

Inasiiiiuli  as  the  existing  aiixiliaiN 
bus  ill  (he  old  plain,  with  whidi  the 
new  units  are  tonneiietl.  opeiates 
.It  2.  t<K)  \,  the  solutions  to  the  elet 
tiiial  piohleins  to  jirovide  aiioss  the 
line  starting  of  sui  h  hig  inotois 
would  have  been  (|uite  i oin|>h( ated 
I  he  steam  uiihine  dii\e  a|)peared 
to  iiu lease  the  <oinple\it\  ot  the 
plant  without  exhibiting  sulliuent 
ohsetting  etononiii  adsantages  when 
(oinpared  to  main  shait  dii\e.  .\( 
(oidingh.  the  Intel  was  selected  foi 
this  job. 

1  he  [miiips  theniseUes  are  S-stage 
barrel  t\|>e  rated  at  2.7dd  gpm  at 
2,lMlh  psig  disc  barge  pressure  wlien 
iiinning  at  a  hydraulic  coupling  out 
put  sjieed  of  appioxiniateh 
■  pin.  I  he  niechatiicai  couplings  be 
tween  the  genciator  shafts  aticl  the 
tluid  diises  and  between  the  diives 
and  the  feed  pumps  are  of  the  eon 
\entional  flexible  geai  type;  how 
e\er,  one  tut bine-genei ator  niaiiu 
lac  tiller  is  finnishing  couplings  be 
tween  the  generators  and  fluid  drives 
with  shear  sections  designed  to  tail 
■ind  piotect  the  geneiatoi  shaft  if 
theie  should  be  a  sei/ure  of  the  h\ 
cliaulic  coupling  or  the  feed  pump 
I  he  main  tin  bines,  Incliaulic  coup 
lings  and  boiler  feed  pumps  eacli 
have-  sepal  ale  lubrication  systems. 
I  here  is  no  spare  boiler  feed  pump 

StiucturalK  and  architecturally 
the  |>lant  addition  will  be  simplei 
than  the  existing  building.  I  he  uni 
biella  rcMif  o\er  the  iMiilers  and  the 
filing  aisles  enclosure  have  been 
eliminated.  I  he  onh  enclosed  spaces 
lem.iining  are  the  control  rcMim. 
cable  spieading  room  .iiicl  switch 
ge.ii  looms 


Auxiliaries  Eliminated 

Ihe  condeiisei  foi  e.ii  h  unit  has 
two  exhaust  Irnnks,  one  foi  each 
exhaust  section  discharging  into  a 
common  coiideiisei  shell.  The  alii 
milium  brass  condenser  tubes  are  tl 
It  long.  1  lie  condenser  head  loss  le 
sidling  from  these  longer  tubes  gave 
enough  clilfeience  in  circulating 
watei  piessiiie  eiitering  and  leaving 
the  condeiisei  so  that  the  iH-aiing 
cooling  w.itei  heal  exchangers  could 
be  placed  in  paiallel  with  the  main 
condeiisei.  thus  elimin.iling  the  aux 
iliaiv  cooling  w.iter  pumps  foimeilv 
lecpiiied. 

I  he  ch.dt  svstem  is  of  the  pies 
suri/ed  liiinace  tvpe.  with  two  2.2,*)<t 
h|>  Ians  suppiving  .lii  to  the  21  bum 
eis.  12  in  the  front  wall  and  12  in 
the  real  w.dl.  Hue  g.is  is  exhausted 
through  .1  f.MMt  reinforced  concietc 
st.ick.  the  bottom  portion  of  which 
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(4>n<hi(tor-(oolrd  ijriirraiior  for  unit  No.  5, 
{.lO.UOO  kH,  is  approximalrh  thr  saiiir 
phssical  siir  as  ihr  hs  <1ro);rn-roolrd 
Ih’i.linO-kH  units 

(ontains  a  .‘SlMi.lMMI  yal  ilistillcil  walci 
tank. 

\s  inciilioiial  cailii-i,  tlieie  aic  no 
s|)aic  Iwiiler  lei-d  |>iiin|)s  \sith  llioc 
units.  On  a  lold  start  watci  is  led 
to  the  hoileis  tlnou^li  the  idle  iHiilei 
feed  |>nni|)s  hv  tlie  londensate 
hiHistei  |>nni|)s.  When  boiler  pres 
Mire  has  readied  KM)  .MM)  psi  the 
uirhine  is  rolled  with  steam  ami 
brought  up  to  speed,  at  wliidi  time 
the  main  feetl  pumps  are  then  asail 
able  lor  raising  the  boiler  piessure  to 
the  desired  value. 

Still  another  sa^in^  was  aitonip 
lislted  b\  usinj>  three  hall-si/ed  toii- 
deiisate  pumps  in  lieu  ol  a  single 
lull-si/ed  unit  and  a  spare,  (.onden 
sate  pumping  in  the  new  station 
■dso  retpiiies  booster  pumps. 

Resynchronizing  Procedure 

A  trijMiut  undei  tomlitions  ih.it 
lause  the  generator  lield  bieakeis 
to  open  and  allow  the  shalts  to  be- 
loiiie  elettritalh  out  of  step  presents 
a  dillerent  problem  in  getting  started 
again.  In  this  case  the  steam  and 
luel  salves  are  also  tripped  and  the 
water  lesel  in  the  boiler  is  expei  ted 
to  (hop  to  a  level  substantialls  be 
low  the  bottom  of  the  gage  glass. 
With  the  geiieratois  out  of  sym  In  on- 
ism  it  is  neiessars  to  let  the  shafts 
tun  down  and  be  plated  on  the  turn 
mg  ^ear  before  they  are  resyndiron- 
i/ed.  Dining  this  time,  sdiidi  is  e\- 
peited  to  Ik-  on  the  order  o|  ,S()  min 
utes,  the  shalt-drisen  |)unips  aie  not 
.isailable  to  lestoie  the  svater  level 
in  the  boiler.  1  o  get  around  this  dil- 
ti(  lilts  .1  (toss  (omieition  to  the  dis 
ih.iige  ol  the  sp.ue  leed  pump  sers 
ing  I 'nits  .1  ami  I  is  being  prosided 
Vlthoiigh  these  .iie  l.SIM)-psi  units, 
the  sp.iit  pump,  bs  opei.itint>  .it  re 
dmed  (.ip.uits  b.ii  k  ott  its  |H‘iloim 
.mtt  (iiise.  (.Ill  lestoie  the  w.itei 


lesel  in  ihe  2.  KM)  psi  boilei  dm  mg 
the  time  leipiiied  lot  the  sh.ilts  to 
slow  to  tinning  geai  speed. 

In  the  original  st.ition.  a  high 
pressure  luel  oil  ssslein  loried  the 
designeis  to  take  extraition  steam 
lioni  the  turbine,  run  it  through  a 
reboilei  using  steam  Ironi  the  sei 
ond.iis  loop  to  do  the  fuel  oil  heat 
ing.  Ihe  pinpose  ol  the  reboilei 
ssas  to  isol.ite  the  luel  oil  ssstem 
Ironi  the  primars  steam  sssiem  so 
that  a  tube  failure  svoiild  not  allow 
oil  to  get  into  the  main  boiler,  in 
the  addition,  a  losver  pressure  luel 
oil  ssstem  made  it  possible  to  dim 
itiate  the  reboilei  beiaiise  the  auxil 
i.irs  steam  ssas  at  a  higher  piessine 
than  the  luel  oil.  heme  .i  tube  l.iil 


\(l(li(ii>n  has  full  ouiiI<mii 
drs^ini.  Traiisfurmcrs  tsill  Ik- 
ihrt-r-phasr.  7.'i0-ks  Kll.  ss 
siiigh-.phasr,  9INI-ks  Kll..  Alsu 
(ominnii  omliiii;  sssii-ni  iist-d 
litt  Iransfuriiicrs 


me  ssould  not  i.iiisi  ( ont.iminat ion 
ol  the  boil(-i . 

It  is  inteiesting  to  note  some  o| 
the  ( h.tnges  in  ilesign  belwi-en  ihe 
loiii  existing  units  .md  the  tsvo  new 
ones  bi-iiig  installed  now.  Dilfeienres 
.ire  shossii  in  the  aKonipansing  table 
.111(1  ate  the  lesiilt  ol  general  advanre- 
iiieiit  ol  the  ait  ol  ste.iin  station  de 
sign  plus  the  im oi  poi .itioii  ol  le.i 
lines  shossii  to  be  iuiport.int  .is  a 
it-siilt  ol  opeialing  (-x|K-iien(e  ssitli 
the  existing  pl.int. 

I'nits  .‘i  and  li  au-  being  designed 
and  (oiisii lilted  bs  l*(i  and  K's  en- 
gni(-ering  and  general  (oiistim  tion 
depai  tim  iils.  Unit  \o.  .5  is  si  lied 
iiled  |oi  opi-i.ition  next  spiing  with 
I'nii  I)  to  lollow  .iboiii  .1  s(-ai  later. 


(  oiuliliiiiis  i«'<|iiii<’<l 

(oiulciisali-  pump 
ami  huusicr  oim 


I  h  r  (■  (■  h  a  1 1  ■  s  I  / 1- 
pumps  iiisialU'il  ss 
ivso  fiiM-siic  pumps 
ill  orii;iiial  plan! 


With  ^ha^p  iich  dies  and  ihiii  nil  (ondiiil  threads  fan  Ih'  till  Hithniil  tfarini'  and  in  It-vs  limi-  than  < nmi'iitinnalU 


} 


Nn  N|n  ini>liai  tv  sn  llii'  Im'IiiI  nnisl  In-  atinialt-  llit'  liivl  linit',  iisint;  ii't;iilai  Im  ndrrv 
ll\ilianlii  lit'iiilt'is  (iM'Inu)  inaki'  |M'ilril  Im'IkU  anti  t'llMitvs  t't|ni\ altnl  In  latinit  mailt' 


riu'ii  ansWfiN  aii  lonilcnsctl  in 
the  lolltiuiii^  licini  Rolurt  IiigciNol, 
m.m.im'i  (il  >vf\\lHi\  KlfTtiii  (aij|i 
1)1. nil  I)  .1)  K  it  Innoiul.  .is  a  icMiIt  til 
.1  jiil)  1(11  I  iiioii  Oil  (a>.^  .iiui  troni 
Mf\t‘  I.iiitllu'iiii  ()l  St  Inv.irt/  I. inti 
lu'iin.  .111(1  (ii'iii^c  (am. Ill  .iiitl  Hill 
Sp.iltlinii;  1)1  Rt'tl  lop  blitlrit  (.o. 
l  iiu'i  \  \  illf  .111(1  M.iwv.ikI.  (  a)nil>iiu‘(l 
i\  iili  tlu'sf  .11 V  tlif  .msu  ii  s  I  loin  I  ..in  \ 
linll^ll■n.  Mipri  inU'iidi  III  loi  loot 
hill  1' let  (I  it  (  .().,  till  k.iisi  i  siilisitl 
i.n\  tli.il  is  iiisi.illiny  om-i  ‘J.'JIKI.IMKI 
li  (il  .ilinninnni  t.iliU-  .nid  win  in 
si/fs  lioni  No.  12  r\\  on  up  to  .a(Mi 
nit  in  RHRW  and  sonit*  2S.0IK)  Ih  ot 
.dnniinnin  fondiiit  in  si/is  Iroin  < 
to  ■>  in.  in  the  kaisir  ('.t-ntiT  hnild 
ing  in  Oakland.  While  the  piitnris 
on  these  paj^es  all  tome  Iroiii  th.n 
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Onr  man  carrio  conduit  up  ladder  ScreMing  conduit  into  fittings  or  strapping  it  to  channel  is  racier  because  it  is  light 


to  install 


Wire  and  Conduit? 


job,  thcN  ilhiNtratt-  ihi-  \va\  alunii-  as  .li/o  in.  One  man  alone  tan  hokl 

innn  is  lianilletl  b\  ihc  other  con  ami  screw  into  a  coupling  a  length 

tractors.  ol  concluit,  or  strap  it  to  a  ratk  or 

C'.ON  1)1’ IT— Light  weight  enables  wall, 
a  man  to  tarr\  ami  lilt  alone  while  Bends  are  easily  maile  with  regii- 
climbing  a  lailtler  tomlnits  as  large  lar  hickies  or  hydraulic  benders  lor 


Ease  of  handling  is  particularly  appreciated  hs  electricians  in  connecting  up  snitchboards 


the  larger  si/es.  However  the  elet 
tritian  must  remember  aluminum 
conduit  has  no  springback  so  he 
must  not  overbeml  it.  It  must  be 
bent  to  exactly  the  radius  wantcxl 
the  lirst  time— no  larther. 

Threading  must  be  done  with  new 
sharp  tlies.  Dies  that  have  been  used 
on  steel  and  lost  their  sharp  tutting 
edge  onh  tear  the  aluminum,  do  not 
tut  it.  so  make  poor  thrcails. 

Caitting  t>i  conduit  should  only  be 
ilone  in  all  but  the  largest  si/es  with 
.1  hatks.iw.  .\  wheel  cutter  only 
presses  the  solt  metal  inward  anti 
I  educes  the  tiiameler  at  the  cut  eml. 

Protection  frtmi  tiamage  inust  be 
thought  ol  tor  .iluminum  will  not 
take  the  abuse  that  steel  will.  .\ 
crane  b.itked  into  a  group  ol  ton 
tluits  on  a  \eitic.il  wall  ami  in  sw  ing 
itig  around  sheared  through  the 
aluminum  as  il  it  weie  butter,  one 
tonti actor  told. 

For  casting  directly  in  concrete 
some  inspetiion  dt  p.ii  Intents  tetpiire 
paititittg  ol  the  .iluttiituttn  totiditit, 
but  O.ikland  did  tiot  lot  the  kaiset 
bitildinlg.  M.id  thete  beeti  a  cot  to 
sive  ttiix  for  tpiiik  titvitig,  pet  haps 
il  might  ha\e  been  letpiitetl.  Fot 
tomluil  butied  diiectU  iti  the  soil 
itmlernealh  a  slab  a  wr.tp  ol  with 
plastic  electrit.il  tape  was  given.  (.Set 
|>ic  tines.) 

Wire  pulling  is  a  bit  mote  tiilli 
tult.  tonii.ulois  say.  Where  there 
are  bends  in  a  conduit  itiii.  the  ordi 
narv  lishwire  oi  t.ipe  will  citt  into 
the  aluminum  as  it  is  being  dtawn 
through.  .\  lish  wire  with  a  ball  on 
the  end  is  letommended  but  Lind 
heim  says  he  found  a  spirally  wountl 
lish  steel  worketl  best.  .Another  con¬ 
tractor  said  he  used  steel  elbows  to 


oV 


(  .iHl  ^i^hl  ill  iht-  <<iiurclr  flitor  Where  run  innterKruunfl  heloH  inmrele  fliMtr  «lah,  a  urap  ol  plasiii  la|M'  proletio  pipe 


A  hit  of  (oiniMninil  i>  Mpiee/eti  from  a  tiilN-  into  the  Hire  (oiinerim  iM-tore  affixini;  it 


axoiit  tin's  tutting  l)\  tiu'  lish  wiir. 

1  hf  gnu  i\|K'  ol  (ItAitf  to  projK'I 
ilu-  initial  tortl  tinough  a  nin  ol 
(ontinit  w.iN  hailcil  as  Itt'st  l>\  Kt'tl 
I  o|>. 

All  win's  inti-ntU'tl  lot  a  titinlnii 
must  ht'  Innit  ht'tl  and  pnlli  tl  to 
gitlifi.  otiu'is  (Iftl.iif.  aiul  ntongh 
slatk  allout'il  so  that  tlittf  iifttl  he 
no  attempt  later  to  pull  one  wire  a 
hit  l)\  itsell.  Ome  in.  the  Irittion 
in.ik.es  it  almost  impossible  to  poll 
one  wire  more.  Some  insulations 
St  ilk  more  than  others.  A  hraid  (o\ 
fled  wire  pulls  best  ol  .til. 

Comm  tors  are  now  arailahle  lot 
alnmitnnn  wire  to  sohe  that  earh 
prohletn.  .\  hit  ol  s|>ei  iai  tompoimil 
Irom  a  tube  into  a  twist  littittg  in 
sines  a  lorrosion  free  joint  ol  smallei 
wires. 

Oti  the  whole  there  ate  no  real 
piohlems.  oidv  little  ailjiistments  tti 
.1  dilleretit  material. 


(  mnliiilms  Imiiiht'il  anil  piilh'il  all  at  mitt-  lirass  feetli-rs  piisht'il  rather  than  piilleil  (  tiiini'i tiiins  are  maile  nith  tnist  fittint>s 
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Is  Water  System  Ground  Doomed? 


(rrouiiiliii^  ot  a  bnililiiif*  s  clctlii- 
tal  system  to  the  water  mains  mas 
s<H>n  become  woitltless  iK’iause  ol 
the  incieasetl  use  ol  remeiit.  plastii. 
\siaj)|)eil  aiul  e\en  lasi  iron 

with  neopiene- joint  pijK’  ssstems  bn 
water  mains,  lo  luitliei  dein  ilie 
water  ssstem  as  a  means  ol  getting 
an  elettrital  giouiul  potential  ate  le 
tent  tough  regulations  by  the  watet 
utilities  aiitl  theii  new  practice  ol 
plating  an  insulating  bushing  Ire 
tween  the  house  water  lines  anti 
meter  t)r  stieet  mains. 

Betause  the  problem  has  been  a 
gi<»wing  tme  a  ttnnmittee  was  ap- 
pointetl  b\  Krnest  Nelson.  San  I.e 
aiulio  chiel  ins|Kt  tor.  as  t  hairm.m  ol 
the  Not  them  ('.alibnnia  C’.haptei  ol 
lnteination.il  .\sstKiation  o|  Klettri 
tal  Insjiettois.  I  hat  tommittee  matle 
Its  (list ouiaging  leport  at  the  Oit.  'JS 
meeting,  hesitating  to  retommeiul 
that  tlriven  gronmls  be  letpiired  on 
all  installations  betanse  ol  Inrther 
( omplit ations.  lo  do  so.  howesei.  it 
|)ointed  out.  is  the  pieiogatise  ol  the 
individual  tits  iiispettitm  dep.nt- 
ment  il  lurther  isolation  and  iiisul.t 
tion  ol  watei  ssstems  m.ikes  snt  h 
giounds  unasailable.  I  he  tommit 
lee  w.is  leappointed  bs  the  new 
(haiiman.  kail  I  ober.  .Nlaiin  (auin 
t\  ins|K‘ttor,  aiul  .isketl  to  seek  lur 
ther  a  satislattors  solution  to  a  glow 
mg  pioblem.  The  lull  lejxiit  ol  the 
( ommittee  lollows: 

I  he  tommittee  held  .1  total  ol 
se\en  meetings,  two  ol  width  weie 
attended  b\  repiesent.itises  ol  the 
liH.d  gas.  watei  and  telephone  utili¬ 
ties.  and  b\  other  jieisoiis  iiiteiesied 
III  nietallit  Jiiiiing  svsteiiis  within 
liuildings.  We  were  gisen  a  gieat 
deal  of  assist.iiiie  b\  these  people. 

When  this  t oiiiiiiittee  w.is  toimed 
on  leb.  1.  Id.V.l.  our  lespoiisibilities 
were  to;  (I)  Obtain  an  olliti.il  in 
terpietation  tonteiniiig  the  inteiioi 
piping  lonnetted  to  the  sssteni 
gronnd;  (2)  prepaie  a  draw  ing  show 
iiig  a  t\|ii(al  installation. 

Ollitial  intei  piet.itioii  No.  I'lH 
was  obtained  toiueining  the  ground¬ 
ing  of  a  set  site  when  the  w.itei  pi|K- 
is  insulated  .it  the  building.  ().  f . 
•l.'iH  retpiires  the  grounding  to  In- 
done  on  the  stieet  side  o|  tlu  iiisii 
lating  fitting,  le.ising  the  w.itei  pip¬ 
ing  within  the  building  iingioimded. 
We  feel  that  this  is  an  unsale  tondi 
tion.  and  also  note  that  this  ollitial 
intei  pretation  was  apparentls  not 
leleased  for  publication,  for  Nos. 
I'if*.  457  and  IW  aie  all  |>ublishe(l  in 


the  Septembei  Id.'if*  1  Af  I  .\ ficA-Bit/- 
letiu. 

Since  we  hase  not  leached  an\ 
delinite  lecommendalions.  no  draw¬ 
ings  are  being  submitted. 

We  hase  collected  the  lollosving 
iiilorniation: 

I.  W.itei  utilits  companies  lake 
the  position  that  thes  aie  not  le- 
s(H>nsible  for  furnishing  a  ground 
lor  the  electiical  sssteni.  We  tpiote 
liom  the  rt‘gulalions  o|  the  Hast  Has 
.Municip.d  I'tilits  Distiicl.  tosvhith 
each  ol  theii  customers  must  .igrec . 
KB.Ml’l)  seises  a  popul.ition  ol  ap 
pioximatels  I  .(MMl.tMHI. 

".Section  2.'».  I’reseiitioii  ol  (.loiiiid 
Wire  -Vttac  limeiits.  —  The  Distiict  is 
not  ies|M>iisible  lor  prosiding  an 
elc-ctiical  giound  thiough  svatei  set 
site  etpiipment.  .Xccoidingls.  t  us 
lonieis  are  tautioned  not  to  attatli 
alls  giound  ssiiing  lo  pliiiiibiiig 
width  is  01  mas  be  toniietted  to  Dis 
tint  seisice  e(|uipnient.  I  he  Dis 
tiict  mas  hold  the  c  iistomei  li.dile 
lor  ans  d.iniage  to  its  pid|K‘its  re¬ 
sulting  Irom  a  giound  wiie  .ittadi 
ment  ■■ 

Codes  Conflict 

lids  Is.  ot  (oiiise.  Ill  diicit  I  oil 
Hitt  ssiih  sc-ction  2.’»<IHI  ol  the  l'.♦.‘)'.• 
NFC  svliith  letpdies  the  use  ol  the 
w.itei  piping  sssic-iii  lor  gioiinding 
pur|)oses. 

2.  B.isc-d  on  .1  suisc-s  bs  iii.iil  iii.idc- 
ol  lepieseiii.iiise  sv.itc-i  iiiiliis  tom 
paides  in  iioithern  ( ialilm ni.i.  onis 
.V.|t7  ol  the  stiet-i  m.iiiis.  including 
pio|>osc-d  liitiiie  (haiigc-s  or  exten 
sioiis.  aie  ol  cast  iron.  I  he  balancc- 
.ire  eilhei  asbestos  t  c-meiii.  (c-nient 
(o.ited  steel.  svrap|>ed  steel  01  othet 
none  (indue  tots  (or  piHii  conductors). 
.\p|)ro\iniatcls  lib' 7  of  the  cast  iron 
pipe  made  lor  water  mains  tod.is  has 
.1  neopiene  ring  tsjH-  ol  joint  svliich 
iiit-aiis  that  esen  the  cast  iion  is  no 
longer  a  continuous  pi|K-  as  far  as 
t.iirsing  curient  is  (oncerned. 

,S.  Of  the  ssater  utilities  respond¬ 
ing.  appioxiniatels  2."i'r  use  an  in 
sulatitig  fitting  at  the  main  where 
the  ( ustoiiiers  t.ip  is  made,  .\pprox 
ini.itels  I2..'i'i  insulate  at  the  watei 
int-tei.  lids  means  th.it  for  ground¬ 
ing  pill  poses  we  tan  be  ceitain  onl\ 
of  that  |H>ition  ol  water  |>i)>e  be¬ 
tween  the  watei  iiieic-i  and  the  build¬ 
ing.  ()i  can  wt-' 

f.  In  dwellings,  w.itei  solteneis  are 
installed  with  nonnietallit  conner- 
tions  and.  (le)>en(ling  on  ItMation. 


might  isolate  the  intei  ior  water  pip 
ing  within  the  building,  or  might 
isolate  the  elc-ctiical  seisice  grtninti 
ing  loiinettion  lioni  the  outside  un 
del  ground  w  ater  piping. 

.a.  Properts  owiiei  replacement  ol 
water  seisite  piping  with  plastic  is 
general. 

In  these  last  twti  cases,  the  electri 
cal  installation  would  presumably  Ih- 
ins|K'ctc-cl  originalK.  but  subsecpient 
plumbing  changes  could  intitMluce 
.1  serious  Ini/aid.  1  hen-  changes  aie 
olten  made  without  a  plumbing  |k-i 
mil.  and  the  c-lc-ctiital  insjic-ctor  will 
h.ise  no  opixiitunitv  to  sc-e  that  the 
sc-isite  giound  is  not  intei riiptc-d. 

(>.  Iiisiil.iiing  fittings  m.i\  be-  in 
siallc-d  in  the  w.itei  seisice  at  the 
building  svheie  dissimilar  niet.ds  are 
iised.  lo  bond  around  this  fitting 
(as  ic-tpdied  in  the  Ifl.V.I  NFC.  set 
lion  2.’)d  I  12)  ssdultl  cieate  a  priniais 
tell,  and  this  bond  svill  prob;ibls  be 
bioken  bs  the  |ilunibc-r  upon  its  dis 
( oserv. 

7.  I  he  Id.ad  (.alifornia  .State-  I.egis 
l.itiiic-  passed  Senate  Bill  No.  I28:f 
.iiiic-nding  section  No.  I7lli2  of  llie 
Me.illh  and  .Salely  (.ode.  svldeli  nosv 
|K-iiiiits  piping  loi  gas  and  svatei 
sc-rsite  lines  to  si  rue  tines  to  be  ol 
sic-el.  iioii,  Ic-.id.  topper,  brass,  .is- 
bt-sios  c  eiiient  01  appioved  ^ilastit. 

The  obvious  cciiiclusion  is  that  we 
no  longer  have-  a  (oniinuous  metallic 
iiiiclc'igitiuiid  water  piping  svslem 
available. 

I  lie  coimiiittc-e  was  hesitant  lo 
it-toniniend  that  nrrv  sc-rvice  gronnd 
to  a  svatei  sssteni  Ik-  sn|>piemented 
bs  oihei  elec  nodes  as  ic-cpiiretl  in 
section  2.'>0-SI  "whc-ie  ...  there  is 
some  likelihotHl  of  the  piping  sss¬ 
teni  iK-ing  tlisconnet  tetl."  Hosvever. 
iiidis  idiial  inspettors  mas  ceitainly 
enlorte  this  lule  at  theii  discietion. 
Ill  this  (outlet tion.  we  do  feel  that  if 
made  elecirtMles  are  used,  the  maxi¬ 
mum  tesistaiiie  to  ground  of  2.'’i 
ohms  retpiired  in  section  2.')0-84  is 
not  iieails  low  enough. 

We  also  lecommend  that  lecpiire 
ments  be  svritten  into  the  .NFC  re 
tpiiiing  the  bonding  (to  the  gronnd 
ing  electitKie)  of  tlie  inteiioi  watei 
and  gas  (liping  within  a  bnilding.  to 
present  a  [xitential  above  ground 
due  to  accidental  contacts.  NFP.X 
Standatd  No.  54,  "Installation  of 
(•as  .-Xppliances  and  (.as  Piping,”  on 
lage  21,  section  2-9-15,  lecjiiires  ihe 
londing  of  interior  gas  piping  to  the 
grounding  electrode. 

—  M  .  C.rrifrhtmi  S/hwon,  (  huirmnn 


Kclaiiipili)’  “sk\lit>hr'  iriidcrs  ra<a-<l  In  rciiKnahIc  top  to\i-rs  Prisinalit  rcficdor  (or  nu'riur\  lamp  has  (l(‘(orali\t'  loiisrr 


Color-corrected  mercury  with  fluorescent  .  .  . 


Relights  Decorative  Bank  Area 


ly^ANN’  .III  oin.itr  .iit  hint  Uii  alls 

(Icsi^iuil  li.is  htfii  N.Kii 

lilt'd  in  oidci  to  niixlcnii/i'  (he  li^lit 
iii^.  Not  M)  till'  ( .1  III  kfi  Aii^lo  N.i- 
liiiii.il  U.iiik  iii.iiii  liiiildini'  .it  (lie 
(Diiici  (>1  Moiit^oiiu  r\  .mil  Post.  S.iii 
li.iniisin.  lilt'  in.iti.ii;t'nit'nt  tit' 
iii.indt'd  III  ihr  lonsiiltin^  t  lti  ti  ii .il 
i'iiniiin'1  s.  Uiion.ii  I  III  si  .Mini. is. 

llir  rli'iliii.il  I  onli  .11  lot .  l..iin;l.iis 

Kill  nil  (.1)..  .mil  ilu'  lixiiiit'  ilf 
sitin'!  .  Ptfilt'ss  I  lt'iiiii  III  .S.in 
I'l.iniisio.  ill. It  its  Rt'ii.iiss.ini  t' I  l.iss 


ii.il  I  t  iling  lit'  inispoilt'il  .mil  inilcctl 
t iili.mi t'll  l)\  tilt'  it'li^litin^  ol  the 
liist  Hoot  art'.t.  I  his  aita  tonsists  til 
hiisintss  .iilininisti aliun  ollitt's  anti 
i.isliit'is'  wot  king  ait'.is.  Atltlt'il  to 
lilt'  |)iol)lt'ni  is  that  tlu'  ttiling 
lit'iglits  i.mgt'il  Iroin  l‘J  It  to  !<5  it. 

I  low  this  was  ai  toni|)lishctl  won 
lot  l.loxil  Dflncr.  thill  tli'i ti it .il  cn 
gini'i'i  with  the  tonsnlting  limi.  .mil 
John  I.|)]»t'ison  ol  IVt  i  U'ss.  hoth  ihf 
South  I’.iiilii  Rt'gion.il  .mil  ihf  Na 
lion.il  liist  .iw.iiils  in  thf  "Ms  Most 


Inificsting  l.ighiing  |ol)'  toiut'sl  at 
thf  i  ft  fill  lllmninalino  Kiigiiiffiing 
Sixifts  N.itiotial  (  onlfifiiif  m  San 
Ki  .lilt  1st  I). 

1  hiff  tspfs  ol  .iifas  wfi.'  in 
\ol\fd:  ollitf  ailniinistiatisc  with 
ifiling  hfights  ol  It;  oiiuf  uoik 
ing  .iifas  ini  hilling  ilfiiial  anil  tfll 
fi  lagfs  with  .Shit  t filing  hfiglu. 
.mil  gfiu'i.il  olliif  .iif.is  with  12-  and 
It)  It  I  filings. 

Oiigin.ilK  o\ci  thf  tfiitfi  main 
.Ufa  was  a  n.itntal  sk\ light  hut  it 
w.is  hl.iikfd  out  liming  thf  w.n  .mil 
i'i|iii|)i)fd  with  llnoifsifiit  tiihfs  and 
.III  fggii.ilf  loiufiing.  jiiodiiiing 
onl\  .ihont  Id  l-i  .It  dfsk  IfSfl  hflow. 
Ilu  iifw  iiisi.dl.ition  loiisisis  ol  (i 
It  widt  lliioM'si fill  tiollfis  III  .1  ift 
i.mgnl.n  |i.ittfin  .iionnd  tlu  loinifi 
skxlighi  luiiiiu'tfi.  I  hfsf  aif  now 
fi|tii|>|)fd  with  .iiivlii  |il.isiii  low 
hiighliu'ss  lontrol  Itiisis.  Ihfif  aif 
I7t)  si\  loot  w.n  111  whilf  lliioit  sifiit 
liilifs  iisid.  Mtfi  KHlhoin  hmning.i 
nniloini  intiiisits  ol  Sti  li  is  .it 
t. lint'll  .It  dfsk  li'M'l  hflow  with  .i 
hi  ightiifss  ol  .'it  1(1  l<M>i-|.mihfi  Is  .it  (ill 
.mgit .  A  iifw  |).mfl  W.IS  iiist.illi  d  in 
tlu  .ittii  .iif.i  with  .1  lont.iitoi  ion 
iiol  lioni  thf  liist  llooi.  Rfl. milling 
is  doiii  lioni  tlu  .mil  h\  nif.iiis  o| 
dft.ii  h.ihlf  lixiiin  tops 

()iigin.dl\  i  III  .1  ndt  SI  f  n  t  Ihish 
downlighls  with  'idtl  w  l.mips  in 
sin. ill  .i|)fitmf  ifiling  o|K'nings  pio 
\  idfd  thf  gt  iifi.d  illmnin.itioii  .mil 
g.isfonlv  I')  1-1  in.i\iniiiin.  Ihistsiu' 
ol  lighting  W.IS  nsfd  m  thf  .iii'.is 


I  riis.  high  anti  lovt  tciling  units  shoMu 
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wluii-  It  pictlomiii.iit*. 

Siitli  units  wiTf  plaictl  at  lilt*  tuiiu-is 
III  till*  <>i  naif  an  liitfilnial  iiolU  is. 

Kiisi  list*  was  iiKulf  lure  loi  in- 
ifiioi  li^lilini;  <»l  llif  luw  tolni  toi- 
iftlfil  iiifiuiix  xapni  lamps,  willi  a 
l>nriiiii<4-lnnii  i.ilint;  ol  T.tMKl  limiis. 
lo  ifplaif  llif  iiu.iiiilfst fills.  1  Ilf 
lOd  w  iiifuniN  l.mips  .Ilf  Ml  pris- 
iii.ilic  ifllftlnis.  A  iiifl.il  loiufi  in  .i 
sipi.iif  p.illfiii  witli  ll.jiii.  lonsfis. 
|)aiiilfil  lii^lil  Ilf. nil  mini,  is  iisfd  in 
sliifld  llif  li.nlit  sniinf. 

1  lifsf  wfif  iiist.dlfil  in  llif  s.niif 
liH.iliniis  as  llif  niit^iii.d  iiu.indfs 
(flits  .iiid  ifipiiifd  iin  (li.iiiLtf  Ml  tlif 
wiiiiiv;.  In  l.iii.  llif  pfi 

stpi.iif  l<K»t  w.is  dfi  if.isfd  l)\  .111(1 

llif  li.ulil  iiilfiisitN  iiKif.is.'d  n\(  i  ll 
liiiifs.  Iiiili.d  iiitfiisiit  nl  liitlit  al 
desk  IfVfl  w.is  7(1  1(  .md  hiinliliifss 
was  I.OOd  l-l  .It  .1  lid  .lll”lf.  Unucvfl, 
l)f(.insf  tluN  .Ilf  mnniitfd  .d  .Sd  It 
lifi^lil  .111(1  llif  111  iiilitiifss  nl  tlif  sni 
inniidiiij;  niii.ilc  (filiii”  li.is  hffii  in 
(ifasfd  lintli  l)\  i(llf(tinn  linni  ill 
llnni  .iif.is  .111(1  1)\  siipjilf nu  nl.n  V 
(Instfis  nl  li\f  R  Id.  I ‘id  w  l.mips  in 
llif  f\islin'4  (nliiimi  mils  .md  llnni 
mnnntfd  pill.n  si.md.nds  tlu-  u'snii 
IS  \fi  \  ( nnilni  t.dilf. 

In  tlif  Inw  ( f iliii'^fd  .Ilf. IS  (ll  IL’ 
.md  111  ll.  nii'^in.ilK  lii^lilfd  In 
iiifaiis  n|  lliisli  innimlfd  .‘Idd  w  m 
(.indfsifiil  Ifiis  nnils.  ilu*  luw  s\s 
It  in  nnw  (diisisis  n|  I\1  ll.  sis  inlii  . 
Inw  111  i^liiiifss  .ni\li(  Ifiis.  Iliisli 
mnimlfd  liMiiifs  willi  w.iim  white 
inlifs  In  llu  wnikimt  .iic.i  intdisi 

tifsx.iix  liniii  li.'i  tn  .'id  |-(  .111(1  111  iitlit 
nfs^  nif.isiiifs  .Sjd  1-1  .It  .(  lid  .m”lf. 

(  (iiixfisinn  In  iiifunix  l.mips  In. 
llu  ln<.;li  nnils  icmiIis  in  m.iintfii.m 
( nsi  (lt  (if.isf  Rf l.mi|iin'.4  liniii  s(.d 
Inldini;  (.m  Ik  dnpc  niuc  .1  xc.n  in 
stead  nl  (|n.nifilx  xxiili  slmiiei  lixed 
itu  .mdfs(  fills. 


liiiiiH'isidii  healers  aiul  iruii  |ii|N'  resisiaiue  ((iinliiiie  in  Helliiii’h.iiii  ll(is|>ital  to  .  .  . 

Heat  Oil  Fuel  Line  Electrically 


P  I  l  (  1  RK  1  I  \  heals  the  nil  ilial 
^  is  iisfd  tn  lu.it  the  hnspit.d  in  .111 
nmisii.d  .ippli(  atinii  at  M.  I  nke's 
Hnspit.d  in  lU  llin^h.mi.  installed 
ihcK  l.isi  xeai  In  .Mills  hleitrit  (In. 
nl  ih.it  (iix.  In  .uiding  .1  luxx  x^in^ 
.md  Kiiindflin^  the  nldei  xxin^  nl 
llu  hnspit.d.  flfdritilx  xv.is  applied 
in  m.mx  lu  xx  xv.ixs-iiu  hiding  dei 
iii(.dlx  npci.itfd  lu'ds  th.it  (.111  Ik 
1. iisfd  .111(1  Inxxfifd  xxilh  the  pifss  nl 
.1  lintlnii.  .in  .ill clei  ll  i(  kid  hen.  ( le 
x.iinis  .111(1  li^htin^.  (t(.  In  the  li.ist 
Hunt.  hnxxfXfi.  is  .111  nniisti.il  txpe  nl 
(l((lii(  lif.itin^  iisiii^  p.iit  nl  tlu 
iinii  pipe  Inel  liius  ilunisflxes  as 
itsist.iiuf  hf.ilfis.  As  shnwn  in  llu 
.u  (  niiip.mx  in^  |ii(lnif.  the  iiisnl.ilcd 
Inel  lines  aie  f(piip|if(l  linih  xvitli 
iiimifisinn  heateis  .md  fhdiiidfs  Ini 
the  ifsist.ini  hf.itini;  sxsuiii.  I  liiis 
the  Inel  nil  is  kiiii  .it  .1  Kiiipfi.itiiK 


ih.ii  xxill  pinxidf  tlu  mnsi  ((niiniiii 
(.ll  hninin^  in  tlu  linileis  Ini  ste.iin 
heal  im;. 

\  sm.dl  ll .iiislni  iiifi  xxiih  .1  pi  i 
m.nx  L'.id  X  .md  semiul.iix  1  1.1  in  IS 
X  nl  ll  kx.i  (.ip.uilx  |iinxi(lfs  the  Idx. 
Sd.mip  (iiiifni  li.uls  aif  .iti.ulud 
In  the  iinii  pi|if  \  llifi mni nnplf  in 
ihf  end  sfiiinii  npei.itiiiK  ihinn”h  .1 
ihfini.d  flf(tii(  (nniml  p.iiiel  tniiis 
nil  ihf  pnxxcl  .Is  lUfdid  .111(1  nil  .is 
the  tfni|K‘i .ilnif  is  iii.iini.iiiifd. 

Inmifisinii  lu.itfis  .Ilf  ‘J.'ld  X  .md 
led  ihiniiKli  .1  Idd  .mi|i  sw  id  h  ( )lhfi 
|inx\fi  1  f  (|  n  i  I  (  nif  11 1  s  iiuhulf  nil 
pumps  .111(1  liinxxi  is. 

I  Ilf  jnli  XX. is  snpfixiscd  hx  I  i.mk 
•Mills.  Ihf  hnspit.d  St. ill  (lf(l.iiis  it 
.1  hijihlx  s.it isl.K  dll  X  iiisi.dl.itinii.  I*in 
xisiniis  Ini  Xf.il  inlllld  .ill  inlldilinll 
111”  xxfif  .dsn  m.ldc  al  llu  lime. 


Garden  Lighted 
In  Winter 

(taidfii  lijtlilini'  need  luit  he  te 
siiidfd  tn  snnmifi  ^aideiis.  it  was 
Inlllld  as  .1  ifsnil  n|  ^aidfii  lii'litiii” 
pKuiintinn  lix  Uiitisli  (ailnmliia  I  let 
II K  (  (1.  in  ( .hillixx .!(  k. 

(.fnii>f  (innmlifs  .'V  .\p|ilian( fs.  the 
(  lf(tii(.d  ( null. i(  dll.  snld  niu*  nl  the 
linnifs  in  the  (  hillixx.u  k  .iie.i  lixe 
I'lll-xv  s|ints.  a  10(1  xv  pnst  l.intein.  .1 
100  XX  shinlilifix  lii'hl.  00  xv  shinli 
Ilf IX  li”hl.  .1  (iO-xx  iftfixiii”  xxfhnmf 
lii'hl  .ind  txvn  (lO  xv  xx.ilk  lij'hts  pins  a 
Inxx  xvaii.iyf  hniisf  mimher  ilinmina 
linn  sit'll.  1  Ilf  (iislnmfi  is  sn  pleased 
xxith  ihf  iiistallalinn  that  he  lists  it 
xvintfi  .111(1  snmnifi.  .\s  the  pidme 
slums,  it  lighted  up  the  lifanlifnl 
siuixv  sienc  nntsidf  the  linme. 


Electrical  West— Vol.  123,  No  7 


78  Wiring 


Motors  and  Controls— VIII 


Classification  of  Motors 


NCMA  DfSIGN  A- 
AUTOSTAtT 

low  StortioQ  Cvrront 
Normol  Storliog  Torqwo 
Usod  for  Oonorol  ^wrgoso 

Applicottons 


N(MA  DCSIGN  A- 

Eloctricai  Safety  Eng  neer.  Caltfomta  D<vis<on  of  lnd^stt>ai  Safety  HANDSTAtT 

High  Storting  Current 
Norrnol  Stortmg  Torque  Used 

lll^  (llMCIlt  (.IMMIIul  li\t‘  tl(  lor  Higlt  rMl  load* 

tiiiR-s  iiiiniiiig  (III lint)  Ixit  it  lias 
s|H'(iall\  lii);li  i  niiiiin)>-s|K'i‘(l  t<>i(|nt- 
( apahilitii's.  I  liis  mi, i'll!  In-  ilfsiied 
loi  a  (iiislii‘1  III  iiiillini;  i>|>i-i ation, 
ulu'ic  |>ull(iiit  tiii(|ni'  imist  lie  lii);li. 

l)(-si)'n  II  is  till'  noimal  •^eiuial 
|ini|ii>si'  miitni  with  ikiiim.iI  st.irtiii); 
tiii(|tu-  and  1  (-asiiiialilc  staitin,^  (in 
ii-nt  It  has  a  );i.i(lnal  iiuieasi-  in 
l(ii(|Ui‘  limn  stall  tn  a  sli);ht  jicak  .it 
its  innnini;  s|k'('(I.  I  he  .kIii.iI  v.dnrs 
(ii  jicK fnt.n>(s  v.iiv  with  the  si/c  in 
hill  si-|>(iw  Cl  .111(1  (.III  lie  Imind  in 
the  \  st.ind.nd  m  the  nianiitai 

linci ‘s  ( .it.din;  d.it.i 

l)('si(;n  (.  is  in  tlic  dclinitc  |iin 
jiiisc  (l.iss  witli  hii^hci  lli.in  niinnal 
stailiii);  tm(|ii('  lint  nmin.d  si.ntin)> 

(iincnt.  Its  tiii(|nc  is  l.iiiK  lc\cl 
thi(in);h<int  its  sjiccd  (mIc  .ind  dues 
iDit  nil  ic.isc.it  I  nnnini;  s|K'C(l  .IS  diK's 
ill. It  III  the  two  |iic\iiins  t\|ics.  I)e 
sii;n  I)  h.is  .III  (xlicincK  hit;h  si.ni 
int;  tm(|nc  lint  nnini.d  st.iitiiit;  (in 
lent.  Iliiwcvci.  its  i(ii(|nc  l.dls  nil 
sic.idiK  .IS  it  .i|i|ii(i.i(  lies  w  hat  wmild 
lie  the  nmm.d  pcK cnt.ii;c  <il  sMuInn 
nuns  s|iccd  hn  the  othci  t\|H‘S(i|  nni 
tills.  I  his  dcsiijn  is  idc.d  lot  (iintin 
mills  icvcisinj;  ul  In.ids  (siiih  .is  on 
(iinnncKi.d  t\|H-  washim>  m.idiincsi 
111  liii  hi<;hl\  cii.ilii  In.ids  where  .i 


Tom  Hughes, 


Ks  staled  eailiei,  the  d.ita  (iiiiiein 
itig  lyjK-s  and  stsles  nl  nintnrs  .ne 
volnniinmis.  A  hnlletin  (nntainin<> 
excerpts  linin  the  .\KM.\  Standaids 
can  he  nhtained  Irnin  .iin  nne  nl  tlu 
majni  inotnr  in.inni.icttneis. 

In  nenii.d.  mntni  liame  si/es  .ni 
( lassed  nndei  l-i.ulinn.il  Mnrse|Miwii 
.ind  lnte);i<d  Mnise|inwei.  \((nidin<; 
to  theii  load  .ipplicatinii  lhe\  .in 
known  as  (,eneial  I’liiinise.  Delinite 
I’nipnse  and  Spec  i.d  l‘ni|inse.  I  he 
dclinitc  |inipns(  mninis  aie  liiiili  in 
ie);nl.ii  li.nnes,  lint  with  the  wind 
in)>s  (lesi);ne(l  Ini  nthei  th.in  nnim.il 
sei\i(e  I  he  spei  i.d  pni|inse  nintnis 
h.iv(  spcd.il  li.nnes.  sin  h  .is  tnt.dh 
cm  Insecl.  e\plnsinnpi mil,  textile  mill, 
elevatnr  setvice.  slip  iini;.  eti . 

Keniemliei.  .it  the  st.iil  nl  this  .n 
tn  le.  we  staled  ih.ii  wc  aie  disinssin*; 
onl\  polvph.ise.  .i  i.  indiKtinii  inn 
tills.  Smk  In  nlinils  .111(1  (I  (  mntnls.iie 
iisn.ilU  .ipplied  li\  ni.i(hine  ni.innI.K 
tniets.  while  sin);le  jih.ise  iimlnis  .ne 
.1  spdi.iltv  111  theii  own  iii;hi. 

Ini  St. mini;  \s  innnint;  tnr(|ne 
ie(|niiemenls.  innlnis  .ne  (hissed  in 
Iniii  i;i mips,  know  n  .Is  (lesii;n  \.  K.  (’ 
m  1).  Design  \  is  .i  iiintm  with  tint 
m.d  st.ii  tiiii;  ini(|ne  (.iimind  I 'id' ,  nl 
till  lull  speid  ini(|n(  Im  .i  ijenei.d 
iiiiiiinse  mnim  I  .111.1  the  nmin.il  si.ni' 


NEJMA  OfSKM  D- 
AUTOSTAIT 

HtgK  StorViog  Torque 
low  Storting  Current  High  $l»p 
—for  TfywKeel  orsd  ievorsing 
Duty 


NiMA  DESIGN  C- 
AUTOSTAIT 

High  Storting  Torque 
lew  Storting  Current  U«ed  for 
Stortirvg  Hoovy  Lood* 


he.iw  lls wheel  is  imposed  iHtween 
iiintm  .ind  load.  This  mii>ht  Ik*  )>mMl 
Im  (lusher  serviie.  as  .in  example. 

I  he  speed  nl  the  In.id  nl  this  motor 
is  nnimpoitant  lint  its  re(n\er\  is 
;.;ie.it  when  it  is  (linked  down  tn  .1 
li.Ktinn  nl  nmm.d  no  In.id  sjieed. 

Mmnis  with  other  th.in  these 
Imii  (lesii>n  letteis  aie  s|it*iial  pin 
pose  i\|Hs  .111(1  must  he  invest ipated 
ihrnnt;h  .in  .ip|ili( atinns  en^inc'ci 
Olhei  desii>n  lelleis  i;n  with  single 
jih.ise  win(lini;s.  tnupie  innlms.  s\n 
(hinnmis.  so  (.died  nniceisal  (series 
innncaled  hriish  .ind  (ommiitatiai 

I  hen.  'leside  these  desii;n  letteis. 
Mill  will  lind  on  the  n.nne  plate  tin 
I.Ktm.  mde  |.  |ni  .1  timm.il  ^en 
ei.d  piiipnse  mntm  I  his  indii.ites 
.1  "Inikedmtm  kv.i  pel  hnise|aiwc‘i 
within  .1  i.in>;e  limn  'i.d  tn  a.ii.  I  his 
is  .1  ni.iximnm  lii;ine.  Imwexei.  .ind 
ni.iv  he  iiime  th.in  the  .nlii.d  (on 
Mim|itinn  ni  .1  p.iitiiiil.ii  mnlni 
(  ode  \  mntnis  h.ixe  .1  m.iximnni 
k\.i  pel  hnisepnwei  helnw  'h  I  .’1 
while  Hide  M  wmdd  h.ive  a  maxi 
iiiinn  Imked  intm  k\.i  .dmve  lO.d. 

We  mentimi  .ill  this  just  tn  t;i\c 
•111  ide.i  nl  the  (mnplexitx  nl  the  ap 
pliiatimi  |itnhlems  .md.  .is  we  slated 
iielnie.  the  wise  mntm  nsei  will  mn 
suit  .1  mntm  .ijiplii .itintis  eni;in(‘ei 
nl  one  nl  the  mntnt  ni.inni.u  tin  eis 
I  his  does  not  siihjei  t  nne  tn  s.dc’s 
|iiessnre  heiaiise  ihe\  all  have 
( nni|i.ii ahle  1\|ks  in  the  thiee  phasi 
s(|iiii rel  ( .it;e  inntms 


\«'is.itiU'  s|M‘('(l  (iiiiliol  dial  cliiiiiiialr^ 
nitiloi  siri'sso  laiised  In  Ireiiiu-iit  starts 


Hawaii  was  assigned  to  the  Pacific  M.  rth.vest  states  be^'auso 
Portland  Is  a  few  n.lles  closer  t^  the  Islands  than  Is 
San  Francisco  or  Oaklanl.  This  was  at  the  national  con¬ 
vention  of  National  Electrical  Contractors  Assn,  in  Mian, 
and  District  6  won  out  over  District  9.  At  present, 
there  is  no  chapter  of  NECA  in  Hawaii,  although  ’Aarren. 
Penn,  for.T.er  Los  Angeles  Chapter  manager,  sought  to  have 
one  started  there.  It  will  be  up  to  Port  Ian  i  now  to 
organize  one.  having  won  the  .lurlsllctl  ". 


Contractor  visitors  to  the  50th  state  are  nun.erous.  however 
and  arr.ong  then,  were  Mr.  ani  Mrs.  Frank  Curran,  Victor¬ 
ville,  Calif.,  contractor,  who  celebrate!  their  25th 
anniversary  there  at  the  Surf  Rider.  .  .  Frorr.  Portia:;  i 
General  Electric  Co.'s  winners  attondl:;g  Its  Medallion 
HoT-e  workshop  and  wiring  a  Medallion  Horr.e,  Mr.  ani  Mrs. 
John  Lambert  got  a  free  flight  to  Hawaii. 


A 


I  Ilf  (  III  I  .Ills 


Keep  Pace  Electrically  is  the  theme  for  the  commercial  ani 
industrial  program,  by  the  National  Wiring  Bureau  as  a 
counterpart  to  the  Housepower  and  Live  Better  Electri¬ 
cally  progra.m.s  in  the  residential  field.  Its  emblem.,  at 
right,  will  be  featured  in  national  advertising  and  will 
be  backed  up  by  NECA  in  its  prom.otion.  A  com.plete 
variety  of  prom.otion  and  advertising  .m.aterlal  will  be 
made  available  to  tie  In  with  the  them.e. 


Aire  com.panles  have  been  getti:;g  calls  from,  custo.mers  wh 
forgot  them,  all  through  the  wire  m.arket  chaos,  when 
brokers  took  orders  too  cheap  and  promised  deliveries 
that  couli  not  be  m.ade.  It’s  an  old  song-" I ’.m,  gonna 
dance  wit  de  guy  wot  brung  m.e,"  but  It  needs  revival. 
Prem.ium  prices  for  wire  and  conduit  are  reported  to  bt 
offered  in  southern  California  to  keep  .Jobs  m.oving. 


Senator  John  Kennedy  of  Massachusetts,  testing  labor’s  atti¬ 
tude  toward  him.  after  passage  of  the  labor  reform,  bill  by  * 
Congress,  as  well  as  his  chances  as  a  presidential  can¬ 
didate.  asked  to  address  the  20th  anniversary  luncheon 
of  the  California  Apprenticeship  Council  of  the  elec¬ 
trical  construction  industry,  sponsored  by  Alam.eda 
Branch.  Northern  California  Chapter,  NECA,  and  IBEW  Local 
595.  At  the  head  table  were  Herb  Bowen  and  Charles 
Turner,  representing  contractors,  and  Harry  Kurt  (behini 
Kennedy,  speaking),  assistant  manager  595,  Oscar  Harbak. 
vice-president.  District  9,  IBEW,  and  Dan  Ryan,  president 
of  Local  595.  Kennedy  explained  his  efforts  to  tone  down 
the  Landru.m.-Gri f f in  bill  in  the  Interest  of  protecting 
organized  em.ployers  and  labor  and  perm.ittlng  construc¬ 
tion  industry  prehire  agreem.ents. 


contractors 
consulting  engineers 
lighting  engineers 
wiring  designers 
•distributor  salesmen 
all  interested 
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San  Francisco’s  streetcars  (all  electric)  carried  Santa 
extolling  air.ple  Housepower  as  the  ideal  family  gift  and 
advising  to  call  a  "Qualified  Electrical  Contractor"  for 
It.  It  was  sponsored  by  the  joint  industry  committee  of 
San  Francisco  Electrical  Contractors  Assn,  and  Local  6, 
IBEW.  for  the  holiday  season. 


To  open  the  organization  to  all  areas,  the  name  California 
was  deleted  from  the  new  Conference  of  Electrical  Bid 
Depositories  at  its  second  semiannual  m,eeting  at  the 
Claremont,  Berkeley,  Nov.  20,  Tom  Ryan,  manager  of  the 
East  Bay  depository.  Its  president,  announced.  Besides 
Ryan,  John  McManus,  new  manager,  San  Francisco  deposi¬ 
tory;  William.  Buchan,  new  .manager  of  Santa  Clara-San 
Benito  depository;  Jeff  Cunningham,.  San  Mateo;  A1  Slater, 
vl ce-chal  rm.an ,  Los  Angeles;  W.  A.  Ferguson,  Orange  Coun¬ 
ty;  and  Joe  Krlvanek,  Sacram.ento;  0.  E.  Carlisle  of 
Kansas  City  depository  attended.  The  group  is  seeking 
to  develop  standardization  of  bidding  procedures  and 
policies. 


An  Equlpm.ent  Expense  Guide,  giving  rental  rates  for  a  wide 
variet.v  of  tools  used  by  electrical  contractors,  has  been 
com.pleted  after  two  years  work  by  the  Los  Angeles  Chap¬ 
ter.  NECA.  for  its  me.mbers. 


Ralph  E.  Carlson.  California  state  fire  prevention  engineer 
with  the  state's  fire  marshal's  office  in  San  Francisco, 
has  been  prom.oted  to  a  new  position  in  Sacram.ento  to 
write  up  standards  and  recom.m,endations  regarding  the  fire 
codes  and  fl  re-resist:  ve  m.aterials.  A  new  short  law 
passed  at  the  last  legislature  sets  up  such  a  require¬ 
ment  of  the  departm.ent,  although  a  definite  list  of 
m.aterials  has  long  been  needed. 


Am.ong  People  In  the  News — "Chico"  Bill  Gribble,  since  1935 
the  Therm.ador  m.lsslonary  of  fan  electric  heaters,  elec¬ 
tric  ranges,  especially  the  built-in  ovens  and  cooking 
tops  In  northern  California,  and  before  that  a  contrac¬ 
tor  In  Chico  and  appliance  salesm.an  for  Edison,  was  give:, 
a  testlm.onlal  dinner  attended  by  the  most  com.plete  cross 
section  of  the  area’s  electrical  destiny  shapers  as  he 
retire!  last  m.onth.  .  .  Arthur  Dahl,  originally  a  con- 
‘I’actor.  then  for  years  .manager  of  supplies  at  G-E  Sup¬ 
ply.  San  Francisco.  Is  back  in  contracting.  After  his 
retirement  Nov.  1,  he  beca.m.o  sales  engineer  for  Charles 
A.  Langlals  Co.,  contractor.  In  the  latter’s  Western 
Switchboard  Co.  .  .  Jack  Cottlngham.,  Portland  General 
Electric  Co.  lighting  specialist,  was  appointed  to  suc¬ 
ceed  Beverly  Travis,  Seattle  consulting  engineer,  who 
resigned  as  Pacific  Northwest  regional  vice-president  of 
Illuminating  Engineering  Society.  .  .  Andrew  Kannon, 
form.er  president  of  Los  Angeles  Chapter.  NECA,  has  been 
giving  talks  on  "Design  of  Sound  System.s  for  Com.m.erclal 
and  Industrial  Applications"  to  ElMEA  and  AIEE  Construc¬ 
tion  Division  audiences.  The  EMEA  Pom.ona  area  section, 
by  the  way.  has  renam.ed  Itself  "The  Old  Baldy"  for  its 
nearby  m.ountaln  peak.  .  .  Maurice  banning  of  Sutton  & 
Frost  Electric.  San  Francisco,  has  been  elected  presiden* 
f  a  newly  form.ed  Associated  Subcontractors  of  Cali¬ 
fornia,  a  state  association  to  deal  with  gcvernm.ental 
relat Ions. 
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C.larrnrc  Pierre,  lEEL  pre\i(len(  (lefl),  rtiih  Bob  Bramlon,  rhair- 
nian  of  the  applianre  M-riion,  and  Randall  John<ion,  >V\VP  adrer- 
lising  siipertiwr,  planned  Spokane's  MVIItnVANA  to  shoH  .  .  . 


How  to  AAake  Homes  Happy 

Disti ibuiois  uMiii  a  rcptai  on  the  MVMHW'AN'A 
Appliaiuc  Fi‘sti\al.  spoiisorctl  in  Spokane  I)n  the  Inlaiul 
l  inpirc  Flu  11  it al  laanue.  X’imialh  i\tr\  major  Itraiul 
ol  major  ami  |)oital>k'  aitpliaiuis  was  repitM-metl  al 
ihc  listiral.  uliith  lictl  in  with  the  NoMinher  prttmtt 
lion  ol  Make  X'onr  Home  Happiei  With  a  New  Appli 
ante,  preparetl  1)\  tlte  Hiiieau  ol  Atl\eriiNini>.  Ameritan 
Newspaper  Piiltlishet s  Assn.  Flie  show  in  the  Wash 
in^tt)n  \\  ater  I’ttwer  heatltpi.n  let  s  Itniltlin^  w  as  open 
ttne  tl.iN  anti  two  evenings.  Fhe  program  intiutletl 
tiemonsti.itions  anti  t.ilks  ol  interest  to  homem.ikeis 


John  K.  (onnolls.  Sunset  Elettrit  <«., 
shoHs  oil  a  iit-H  Frit;idairr  dishwasher 


Kohtrt  N.  SVohrIf  shttws  |M>rtahle  transistor  A.  I..  tlershlieri{er  ol  llot|M)int  ileiiionstrates 
r\ .  an  attra<tif>n  at  the  (•lashar  exhihii  features  ol  a  hiiilt-iii  elettrit  oten  unit 


From  shcHi  lo  ht-aw,  uash  anil  urar  fa>irii>  ut-ri-  iiiimIi'Ii-iI  anil  laiiniiiTi-il.  Wonirn  iiiiMirls  ut-rr  mrinlMTs  of  KilliiiKH  Junior  l.ra^iii 


Wash  'n  Wear  Fashion  Fair  shows 


What's  New  and  How  to  Care  for  It 


"Oiu  l)n  i.miiol  iii.iki  lioiUA  — 
ii  l.ikrs  ilic  wliolf  loloiiN."  I  li.il's 

llu'  |ii  ill!  i|)l('  (III  wliiih  Dec-  Mi 
(•oniric  III  Mont. III. I  I'owci  (  o. 

loiiiiilcd  I' li'i  1 1  o  I  ).i\ ,  .1  I  ooidiii. Ill'll 
ii{-\vs|>.i|H'i  .id\ Cl  I  isiii^  |)io^i.iiii  ili.ii 
t.ikcs  the  cicitiii.d  iiidiisli\  iiiio  tin 
IIKIlkcl  |)I.IIC  lo^ClllCl  (line  .1  IIIOIIlIl 
IW'i.iiiM'  ilic  iiiiilicd  (oii<c|il  ll.l^ 


woikcd  Ml  well,  it  w.i>  ii.ittii.d  lli.it 
when  1  lei  till  l).i\  [ieii|ile  liej>.iii 
|il.iiiiiiii^  tlieii  tie  ill  willi  ld'  r>. 
All  I' III  nil  l.aiiiidiA  l-'esliN.il  tlie\ 
liioii^lii  ill  liliei  iii.iiiiil.il  tillers  .mil 
liii.d  di\  fluids  mi  ll  hauls. 

I  Inis  the  iwo  d.ix  W  .ish  ii  W  iai 
I  .ishioii  I'.iii  ill  ihe  Ihlliiii^s  Shiine 
\ndiliii  iimi  w.is  luiiiid  into  .i  m 


oidin.iled  eitiii  .itioii.d  elhii  t  to  i  leai 
n|i  .1  lot  of  inisiiiidei standing  al>oni 
l.miidiv  ei{ni|imein  (ilrveis  in  pai 
I  it  III. II)  loi  the  |>iihlii  and  loi  sales 
|)io])le. 

I  III'  sliow  that  hion^hi  out  inon 
ih.in  .S.7h0  (some  ol  them  ihiviii)' 
miles  ilnon);li  the  lain)  did  not  just 
h.i|)|)en.  W  hen  distiihiilois  and  mil 
ii\  |)io|)li'  nut  lo  i'\i  h.m^e  ideas 
.mil  in.ike  |)reliininaiA  plans  loi  the 
lestii.d.  lhe\  dei  ided  that  it  imisi 
hi-  .1  top  tlighl  show.  I  luA  ihosi 
lioh  (iooke  of  .Moiilan.i  Power’s  l^ill 
ings  olliie  as  ihaiiinan  and  ('.larenie 
Konnneis.  lesideiitial  sales  super 
\isoi  in  Ihille  he.idipi.ii tei s.  .is  lo 

I  h.iii  III. III. 

On  adviie  ol  home  eipiipineni 
I'ditois.  inihistiA  .issiHi.ition  leaders 
.mil  ot  fills.  Ill'  Ihdiard  ol  New 
N  ork  (  ilN,  .III  .mihorits  on  fillers. 
I.diiiis  and  lionie  l.mndiA  metliods. 
w.is  seinred  lo  eiiiiee  the  sliow 

I'oi  till'  si\le  show  .Miss  U.dl.nd 
hi  ought  .dong  New  ^  ork  l.ishions 
.n.iil.ihli  in  .Moni.ma  shops.  I  hrci 
gaiinenis  were  gi\en  awa\  at  eai  h 
show.  .Miss  H.dlard's  talk  loimiiemcd 
on  si\Ies  .mil  lahries,  told  how  the\ 
lonid  he  l.mndeied  saleh  iti  top-ol 
line  ei|nipnient.  It  was  an  enteitain 
ing  and  loininon  sense  talk,  lalin 
l.ned  to  do  awa\  with  fears  and  to 

show  hi'.ifllinrrs:  K.  F.  <  lurkf,  Montana 
I'ower;  l.r<'  Rallarii.  June  Mohicr,  Lee 
Kjllard  4vsn(iairs;  C..  P.  kommrrs,  mi- 
lirnlial  sales  supers isor,  Montana  Poster 
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instruct  vsonit-n  in  iahrits  .ind  l.uin 
tiry  mcthtnls. 

“Wash  aiui  wear  incans  what  it 
says,”  she  emphasi/etl,  “hut  garments 
must  be  prrHesseil  with  wash  ami 
wear  finish.  I'he  lauiulrx  etpiipment 
lan’t  ilo  that."  I  he  wonl  “(Irip  tliN" 
was  ruletl  nut. 

CJothing  was  washeil  iluring  the 
slmw.  .Miss  Ballard  intiiHliued  and 
identified  with  their  l(MaI  distti 
butors,  \isiting  home  etonomists  anil 
representatives  of  the  sponsoring 
e(]uipmettt  manutai  turers.  These 
lactory  people  were  reads  in  their 
IxMrths  follosving  each  show  to  dem¬ 
onstrate  features  ol  their  own  eipiip 
ment.  .Make  ol  eipiipmeiit  lot  the 
pri/e  drawing  was  chosen  bs  lot 

Shows  were  kept  to  I ‘/o  hours, 
though  displass  were  cotitinuous. 
There  were  two  afterniMm  attd  two 
evening  shows  and  a  morning  ses 
sion  that  brought  out  KMI.  .\  pre 
view  was  gisen  the  evening  belore 
the  opening  lor  drs  goiMls  store 
managers  and  salespeople. 

Those  attettding  registered  and 
gave  information  on  equipment 
owneil,  thus  furnishing  a  large  jnos 
pe<t  list. 

Promotion  ssas  staited  with  small 
newspaper  ails  and  increased  as  show 
time  drew  near.  .\  double  triiik 
color  ad  appearitig  just  belore  the 
festival  carried  a  coupon  ollering 
Iree  booklets  on  general  washing 
rules  and  speiifii  iiistruitions  lot 
handling  wash  and  wear  labrics. 

Out  of  pinket  i<»st  ol  the  show 
was  including  the  garments 

given  awav.  .Ml  s|H>nsors  lontii 
buteil,  with  Montana  Power  (io. 
.teting  as  trustee.  ( iiMiperating  man 
ulacturers  were  l{ot|>oint.  Kelvin- 
,ator,  .Mavtag,  Norge.  Philio,  R(’..\ 
Whirlpool,  Speeil  Oneen  and  West 
in^iouse. 


\lt  ilislriliiilors  ilisplasrd  new  l.iiiii<lrs  <i|uipiiu-til.  Ili-ii-  l.i-c  <  r.inii.ill. 

1.111  Im-  M-rti  .u  U-fl:  \l  Rm.  ilt‘.ilt'i,  ii-iili-r;  .mil  Ni-\a  Kii-ic,  at  ri^hl 


Visiting  hoiiu-  fioninnisis  appeared  on  TV.  V-aliil:  Mars  Kells,  Philio;  Nesa  Kicse, 
Holpoinl;  Virgina  Van  Nordsirand,  K<  .V-VVhirl|MMtl;  Jessie  <  arlssrighi,  Norge;  Joan 
B<-asles.  Vlastag;  Rerniie  Slillssell,  VVeslinghoiisi-;  Hillie  leSeur,  program  niiMlerator; 
standing;  June  VIohler,  Katherine  Niihnls,  Juanita  Kike,  iMith  of  Vlidland  Implement  to.. 
Billings;  lee  Ballard,  ssho  londiiited  the  stsle  shosss  at  the  lestisal 


Billings  apparel  shops  tied  in  stith  Hindost  displass  like  this  one 
shosting  uash  and  Hear  ilothing  for  sarious  memhers  of  the 
famih.  \  card  adsertising  the  Festisal  is  prominent  in  foreground 


VIr.  and  VIrv  James  B.  Vlarr  Jr.  (right)  Herr  ninners  in  the 
equipment  draning.  Thes  are  longratulated  b)  Mars  KrU)i, 
Philio,  and  VV.  II.  <  ain,  Northnestern  Vuto  Suppis  distributor 


Ff>r('KT<>iin<l,  Kragan  Qiiinlon  Mrs.  Doeriiij;  Ma\thatii  Mr*.  Wiklr  Host  Ralph  John*on  Mr*.  Reagan  Walker 


Seventh  PCEA  Hawaiian 
Conference  shows  how  .  .  . 


Hospitality  Builds  Load 


In  tiu'  (ongciiial  .itino*|)!u'i c  ot 
.iloh.i  sliiits.  .1  in.iinlaiul  (on 

tinm'iil  ()l  .MaliliiiUN  joiiud  iluir  U- 
laml  li(»*ts  loi  tl)f  M'vniili  I’C.KA 
Maw  .liian  i  oiiIcm  ik  c 

Optniii^  *|)t‘akti  ()1  ilu-  gtiuial 
nuitiiiji  was  Mitward  Vriicli.  \i(t' 
piisidnu  <)1  l*(>Mlaiul  (.ciural  1  U( 
tii(  (a>..  who  addusM'd  hiin*('ll  to 
ihi-  ta*k  ol  an.il\/inn  "Win  thi* 

"  Mr  looked  Ixxond  the  oh 
\  ions  hniclits  w  hi(  h  (  an  a(  ( i  nr  lioin 
a  langihlr  iinpi o\  t  inrnt  in  opri  a 
lion,  l)law  in^  on  tlr  I  m »pir\  illr'* 
anahsisol  drinooaiv  in  .Xinriiia.  hi 
pointed  out  that  in  a  drnuuiaiv  with 

Chairman  Herb  lleinriih  (left)  and  Oiik 
l>oering  greet  niainlander*.  *et  (he  rlimate 
for  island  hospitality 


all  men  eijnal  brioir  the  law  iheie 
is  a  natural  tendeiiiy  to  loitn  volnn 
tarv  assoeiations  betanse  ot  the  ton 
eoinitant  individual  weakness  whieh 
goes  with  etjualitv.  Me  pointed  to 
the  iinportanie  ol  ronnnnnii  atioin 
and  holding  together  and  making 
eflettive  these  volnniarv  assoiiatioiu 
which  are  so  niiuh  a  pail  of  onr  lilt 
Me  said.  "The  important  thing  i* 
that  the  fniution  ol  i ommnnic ation*. 
and  all  (hat  is  dependent  upon  it,  i* 
being  served.  In  this  sense  individ 
nals  and  groups  are  the  channel* 
through  which  this  action  take* 
place  and.  in  pursuing  their  objet 
live  ol  self  interest,  are  in  reality 
serving  a  much  broader  purpose.' 

(ihairman  of  the  Board  of  tin 
RiKhester  Gas  Jv;  F.lectric  Gorp 
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RoIkti  E.  (iinna  •is'.cnnciI  tlic  woilil  !* 
energy  ieqiiiienient>  ami  energy  re 
souney  ami  (omlmled  that  we  iniiyi 
look  to  atoniU  energy  on  a  yvotUl 
vviile  bayis  or  imuh  t)l  the  yvorUl  yy  ill 
he  iinahle  to  aihieye  a  ytamlanl  ol 
li\ing  ami  type  ol  imiuytiial  ileyelop 
inent  that  we  haye  attaineil  in  this 
(oiintry.  He  revieyyeil  the  niiileai 
plants,  yyhieh  haye  been  umipleteil 
ami  yvhith  are  iimler  (onytrmtion. 
giving  ypeiial  attention  to  the  higli 
temperature,  gastooleil  leattoi  con 
lept  tley eloped  by  (teneral  Dynamiis 
and  yyhirh  is  presently  being  built 
by  the  High  lemperature  Reactoi 
Development  Asscm  iates,  ol  which 
Mr.  (>inna  is  president.  He  lauded 
the  prototype  appioach  that  this 
country  has  taken,  yvhich  gives  us 
the  opportunity  to  gaiti  expeiieme 
yvith  several  dillerent  eonceptual 
|>rototypes  and  theielorc  make  the 
best  use  of  the  years  yvhen  conyen 
tiotial  luels  are  still  more  economic 
than  nuclear  fuel. 

Drawing  an  analogy  Irom  the  Ha 
waiian  atmosphere,  Sherman  R. 
Knapp,  president  of  the  CaJimecticut 
Light  is:  1‘oyver  (io..  stated  that  area 
development  itself  is.  in  large  pait,  a 
matter  of  clitnate  and  atmosphete 
He  theti  wettt  oti  to  shoyy  Iioyv  aiea 
developtnent  lecptiied  some  sid>juga 
tion  of  ituliyiduals  tights  lor  the 
constructive  developmettt  of  tlic 
whole  community.  Ihus,  platitiing 
and  zoning  become  key  factors  in 
•irea  developmettt.  .Ml  this  allects 
the  business  clitnate  ol  the  commun 
ity  and  heats  ott  the  lact  that  yyltilt 
ittachittes  doti't  care  yvliere  they  yvotk 
-people  do.  I  hus,  many  ittdiistries 
today  are  more  ittclitted  to  locate 
itear  colleges  attcl  uttivetsities— itt 
constiuctive  commuitities— thait  in  a 
less  responsive  titarket  center.  Stttti 
tning  it  itp  he  said,  “We  fouttd  out 
a  lottg  time  ago  that  the  biggest  lac 
tor  itt  area  dcvelopntent  was  the 
bitsittess  climate  of  a  commuttity  — 
the  attitude,  beyottd  a  tty  count  ol 
hands,  ol  the  available  workiitg 
lorce,  the  existing  busittesses,  the  lo 
cal  leaders  attcl  the  general  public." 

Walter  (.  Mavihani,  vice  president. 
Westinghoitse  F.  1  e  c  t  r  i  c  (’.orp.. 
sketched  the  dittteitsiotts  ol  an  actiott 
progrant  for  btiildittg  bitsittess  elec 
irirallv.  He  ptesented  ligures  yvhich 
indicate  at  S."»l  billioit  ttew  electrical 
buildiitg  constritc  tiott  ntarket  itt  the 
tiext  decade  attcl  then  yyent  ott  to  say 
that  ait  ecpial  amount  would  be 
spent  for  electrical  model ni/ation  ol 


Harrv  “Pop”  HartfrII,  left,  PC.F.  \  Pre-si- 
drnt  Charlie  Wilder,  Speaker  Arnell  lake-  a 
hint  from  Hilo  Hattie— '•Walrh  the  Hands" 


Kohinson  Mrs.  Kohinson  Aates 
Ctiill  Slates  I  tililc  Ueclitel 


l.eiii;nick  Sirs.  Aates  Sirs.  1  eiii;iiitk 
UK  C> 


existing  buildings.  He  ptesented  lig 
uies  to  itidicate  that  already  the  ma 
jot  ity  ol  the  nation's  building  oevn 
els  yveie  looking  loiyvard  to  elec 
tiical  model iii/atioii  and  then  siig 
gested  ail  imhistiy  teamyvoi  k  ap 
proach  yyould  iletiioitstiate  to  the 
ituilditig  oyyiieis  the  ecoiiomic  .id 
yaitt.igcs  that  yvettt  yvith  elec  ti  ical 
model  niz.itioti  He  contiiiued,  “.Ml 
out  case  histoiies  to  date  shoyy  that 
lesults  can  gioyv  .iml  giocv  ami  in 
the  end  become  just  yvh.it  th.it  gicuip 
ol  detetniined  eleittii.il  men  li.nc 
deni.inded  lot  the  iiisc  Kes. 

speaking  on  cxp.imling  out  hot 
i/on.  V.  (..  Monieilh,  y  it  e  pi  esideiit 
ol  \\  csiingltoust  l.lec  titc  l.oi[>.. 
(onimentcd  on  the  gioyving  impoit 
.nice  ol  pl.innmg  and  integi ation 
ptocesses  as  being  the  key  let  ini 
pottant  tuliiie  dey elopmeiils.  .\s  .in 
example  ol  a  cleyelo|)nieni  tit. it  eit 
rompasses  both  pl.inniitg  and  inte 
giation,  he  discussed  povsci  casiing- 
a  new  method  lot  system  pl.mning 
which  is  both  lai sighted  and  eiicotn 
|).isscs  all  ol  the  y.iti.ibles  th.it  must 
be  coiisideted  in  otdei  to  elimin.itc 
the  risks  ol  a  yvioiig  decision  in  .1 
c  ontiituing  ex|).insion  piogi.un. 

by  pl.icing  .1  ni.itheni.iiii.il  model 
of  .1  complete  poyyci  system  on  ,1 


digit.il  computei.  the  poyvei  c.isting 
ptocess  compresses  ‘Jb  years  ol  system 
opei.ilion  into  .1  lew  minutes  .ind 
then  ptinis  out  the  yvhole  expansion 
piogi.ini  shoyving  the  d.ites  yv.ien 
.iddilioiis  yvill  he  needed 

.\nolhei  signilicant  dey elopnieni 
yvill  be  the  niaiii.ige  ol  compute  1 
type  dey  ices  and  contiols  to  giye  icM 
sotted  |>ei  lot  manic  to  ni.ittul.ic  tut 
mg  coniiol 

.Allot her  .iie.i  yyheie  planning  .ind 
integi.ition  could  be  ti emeitdously 
pioduiiiye  is  in  the  .Ameiitan  home, 
“l  ot  ex.nnple.  the  t  ell  iger.ilot  ,  dish 
yy.ishei  .ind  1  tinge  .tie  |>oining  hetit 
into  the  house,  yvltile  the  ait  con 
ditioiier  is  tiying  to  leiiioye  it.  I  he 

l. iiindiy  eipiipment  is  dumping  btiis 
down  the  ill  .lilt,  while  the  luin.iie 
aticl  hot  yvater  hetilet  cvoi  k  oyeiliim 
to  1)1  ing  them  in  " 

Looking  tihc'.id  in  the  .ippli.ince 
picture,  W.  I*.  Von  Behren,  general 

m. in.iger  ol  the  M.ijoi  Appliance  Di 
yision  of  (•eiieial  Flcctiic  (.0.,  liist 
commented  on  .ippli.ince  set y ice  as 
.1  road  block  to  incre.ised  .ippli.ince 
s.des.  He  indie  .ited  th.it  ni.iniil.ic 
tiiieis  must  siniplily  and  (ompoiien 
li/c  their  design  so  ih.ii  less  set  y  ic  c 
will  be  leipiiied  .mil  so  lh.it  when 
it  is  leipiiied  it  i.iii  be  mote  c|uiik|y 


86  Meetings 


Electrical  West— Vol.  123,  No.  7 


.111(1  in('\|u'nNi\ i'l\  (.iiiitil  out. 

Ill  .1  <ttiikiii^  (oiiii.isl  lo  ni^iiu-n 
Moiitcilirs  idc.is  III  .i|)|>li.iii(  r  iiiU  i 
Ki.itiiiii  ill  till'  Ikmiu'.  iii.ii kci iii^  in. in 
\'iin  UcliKii  l(ii(-s(-i-N  .i|)|>li.in( i-  Ir.i^ 
nil  nl.itiiin  .is  .i  |ir<ih.il)l('  (iciiil.  In 
llic  Inline  he  desi  i  ihed.  tlieie  .iie  .it 
le.isi  six  lii>>i<.d  jil.iies  hii  reliij'eia 
tiiiii  — ill!  Indin^  .i  i eli  i^el .ited  ined 
i(  ine  «.diinel  in  (he  ni.isiei  li.ith.  In 
.It  least  thiee  Im  .it iniis- kiti  hen.  lei 
le.itinii  iiiiini  .111(1  liediiidin— (heie 
( .III  he  ( (Hiking  dev  ii  es.  .\  lull  ( .i|).i( 
ilv  wasliet  .ind  divei  (iinld  he  used 
liii  the  l.inndiv  .ind  .i  sin.dl  iiitnliin.i 
t inn  vv.islu  I  (Ii  vei  in  the  in.istei  hath. 

C;.  (;.  Walker,  \  ii  e  |ii  esident  nl 
(•(iiei.il  I  leitiii  (.(I.,  skeK  hed  siinu 
new  ies|iiinsihilities  hn  liiisiness 
in.in.it;ei s.  Onenl  these,  Im  iiist.iine. 
is  .III  .Klive  inieiesi  i>i  tin  |i(ili(i(.d 
(liin.ile  III  the  i minniinilv .  lie  s.iid, 
"lluie  .IK  veiv  lew  liiisinesMiien 
wild  re^.iid  |i(iliii(.d  .ill.iiis  .is  ji.iii 
(il  their  ni.in.i^ei  i.d  .issi^nnu  nt.  I  his 
must  (h.ln^e."  Me  went  mi  (d  st.iic 
(h.il  hiisinessnien  h.ive  twn  |idliti(.d 
1  ( s’lmisiliilii ies— “dne.  id  sjie.ik  mil 


dll  (he  issues  that  alleit  the  ahililv 
dl  theii  indiv  idti.d  hnsiness  to  seive 
the  |)(ihli(,  ,111(1  (wd.  Id  wdik  Im  and 
( inui  ihiite  to  the  |>dlili(.d  |>ai(\  ol 
iheii  (hdice  .is  individii.il  liti/eiis." 

K.  L.  Robinson,  v  ii  e  president  and 
^eiiei.d  sales  inan.i^ei  ol  the  (iidl 
.St. Ills  IMilitv  (id.,  disi  nssed  his  (oin 
p.inv's  .ippid.iihes  td  load  h(lil(lin^ 
dll  (he  I .miisi.in.i  I  ex.is  (.nil  (o.ist. 
Ol  p.ii  I i(  nl.ii  inteiest  to  (he  ^imip 
w.is  his  (dinp.inv  s  nielhdd  ol  li.iii 
dlin^  lai^e  petidlenin  pnxessdis 
with  some  in^inidiis  i.ites  th.it  in 
.ible  .1  ( iisimm  I  in  h.ive  the  kind  ol 
sei  V  i(  e  he  leels  his  pi. ml  leipiiies. 
I  his  i.ikes  the  Imin  dl  .i  l.iiilities 
(h.ii^e.  whi(h  en.ihles  the  iitililv  to 
pidvide  spate  li .iiislm nu  i s.  exti.i 
hie.ikeis  .md  the  like,  siine  (In  ins 
tmnei  is  p.ivinn  die  liei^hi 

III  ilu  Held  dl  lesideiiti.d  s.des. 
he  desiiihed  tin  pid^i.iin  nl  wiiini; 
subsidies  his  i onip.inv  uses  Im  hit’ll 
Use  .ippli. lines  .md  ( mn i  nti .iled  mi 
his  (dinp.inv  s  pidinmimi  ol  the  he.it 
pump.  Id  ein milage  this.  .i  wintei 
nninih  i.iit  iin|n()veineni  limn  l..■K 


tlil;hli^hl  »(  llavtaiiaii  Llrdru's  luaii. 
takint>  ihc  pi|'.  fish  and  fail  laus  frnni 
the  Imii 

pii  kwh  ill  (III  simniui  to  I.ITi  hn 
the  lin.d  him  k  nl  power  has  lK*en 
.idiipted.  The  in.iss  appmaih  to  tin 
sale  dl  heat  pumps  is  .ipparently  be 
j^innin^  to  t.ike  beeaiise  they  are 
lindin^  iheii  wav  into  the  lovvei 
medium  piiied  hmnes. 

Administrative  Services 

.Shenman  R.  Knapp,  (ionncitiiui 
l.ij'hl  .'x  Pdwei.  desiribed  his  (mn 
p.inv's  nianpowei  training,  whiih 
lonsists  of  sending  some  5b  t*xceu 
lives  Id  a  loin week  inanagemeni 
sihddl.  1  hiis  trained,  these  meinbeis 
then  presented  a  six  day  version  to 
their  siipei visors.  President  Knapps 
ev .dii.itiiin  ol  the  elimt  was  that  tin 
gieatesi  benelit  laine  Irmn  a  imn 
inmi  imderstanding  ol  the  inanv 
business  terms  whiih  today's  exei  n 
lives  are  i  ailed  mi  to  use  and  undei 
st.md. 

Riviewing  ihi  kev  loli-  the  iililitv 
indiistiv  h.is  had  in  .ippiving  d.it.i 
pidiessing  e(|iiiptneni.  T.  Vinteni 
Learson.  viie  president  and  group 
exeiiitive  ol  the  IRM  C.mj)..  tr.iied 
the  growing  use  ol  aiimmting  and 
((>ni|iming  ni.K  hineiv  Irmn  the  earlv 
Ihlfds  when  pnin  hed  (.nils  were  liisi 
used  Im  the  piep.iratimi  of  ills 
imiieis  bills  to  the  present  when 
ingineiis  an-  ni.iking  wide  use  ol 
digital  idinputets  Im  svsteni  studies 
.md  design  and  into  the  liitiire  when 
pdwi'i  st.itimis  ind.  indeed,  whoh 
svstinis  will  be  imitKilled  bv  on  liin 
( dni|Mitei  s. 

I  he  siibjeit  ol  piiiing  w.itts  ii 
leiviil  .III  .idepl  tie.ilnieni  bv  H.  (.. 
Dillin,  V  il  e  pi  esident  ol  S.in  Diegu 
(..Is  .V  1  ledi  ii  ( Id  1  heie  .lie  a  gdixl 
ni.inv  iiK mnp.itible  w.ivs  .md  ineth 
dds  dl  piiiing  w.itls  I  his  is  tin 
I  e. Ison  ih.it  utilitv  ni.m.igeineni 
should  t.ike  .111  .nlivi  inteiest  (“it  ' 
.1  thinking  in. ms  subjeil")  in  tin 
pi e|i.ii .iiimi  dl  I.ites  to  m.ike  (iit.iin 
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that  rail's  an-  (lisi^tu'd  to  tiiltill  tiu 
loiupain's  oliligatioiis  and  objct- 
tivfs.  I  hi-  most  iiii|>oi taut  inyii'il 
ii'iit  ill  a  ^<mhI  latr  siiiutiiri'  is  llu 
iiialti'i  ot  jiid^iiu'iit.  I  liiis.  I  all's  tall 
bi'ioiiii'  ovi'ih  ( oiii|)Ii( ail'd  and  rii 
liii'ly  nnii'iiabli  lioin  tin-  |>nbli('N 
|)oini  ol  \  ii'w  I'M'ii  tliongli  I'litiii'is 
lair  froni  tlir  |><iiiu  ol  \ii'\v  ot  a 
late  I'lignii'i'i.  In  sninniari  lie  said. 
"Onr  anil  sbonlil  be  loi  a  rate  stiiu 
line  ivliiili  is  simple,  set  (ontaining 
the  ni'ii'ssaiA  leatnres  wliiili  How 
Iroin  lost,  value  ol  sei\i(e  and  otliei 
( onsideration,  wiiliont  being  nndnb 
disiriininatoiA  and  uliiili  will  pro 
vide  lair  letnrii  with  best  .uiepiante 
bs  our  1  nstoiiieis.” 

Frank  KiMline,  Westinghonse  Flei- 
II  ic  (.orp..  ri'pri'sented  the  \  iew  ol 
a  salesnian  in  treating  the  snbjeit 
ol  “keeping  iheni  saiislied."  In  the 
i.iken  lot -granted  iliin.ite  where  elei- 
trie  power  sei\i<e  exists  the  handling 
ol  (oniplaints.  pirxeiitiM'  niainte 
naiue  and  appliaiiie  servin',  the  han 
dling  ol  I  oniplaints  is  an  inipoilani 
part  ol  keeping  tlieiii  satislied. 

Vnothei  inipoitani  and  posiiixe 
w.iy  of  appealing  to  useis  is  to  ob 
lain  an  aitive  bonie  serviie  depart 
ini'iit.  .Mis.  Anieriia  is  being  leiog 
ni/ed  more  and  mole  as  a  kex  lignre 
in  shaping  thought,  and  this  sn'iiis 
to  be  an  exielleni  ii'ason  loi  ion 
linuing,  even  im  i  e.ising.  home  sei 
\  ii  e  operations. 

Business  Development 

In  a  behind  the  s(  eiies  look  at  big 
le.igue  .i|)plian(e  niai kiting.  W.  I*. 

N  on  Kelli en,  (•iiiei.d  t  let  trie  (.o.. 
ni.ide  some  mix  inieiesting  and  jnii 
eirating  obsei x atioiis.  For  iiisiaiiee. 
the  husband,  not  the  xvile.  makes  tbe 
I  in.d  del  ision.  oi  pai  lii  ipali  s  eipi.dlx 
in  more  th.in  .50',  ot  the  appliame 
|nni  bases  liul  the  xvile  i  leal  lx  dom- 
in.ites  in  the  nioie  teihniial  areas 
sill  h  as  xvhiili  iiiodi  l,  stxle  or  tea 
Hires  will  bi'  pnii  li.isid.  Ill-  also 
stated  that  00',  ot  the  people  xvlio 
go  shopping  loi  .i  in.ijoi  .ippli.inie 
haxe  a  p.ii  I  it  ul.ii  bland  in  mind  be 
lore  thex  liaxi'  home.  Mi'  then  in 
dii.ited  lh.it  onix  .50',  ended  up 
biiving  the  liist  biand  they  had  in 
mind— a  iiibiite  to  appli.inte  sales 
men.  .\nothei  interesting  laii  xvas 
that  the  niimber  one  brand  in  a 
major  appliame  sales  in  any  market 
xvill  be  the  leader  in  adxeilising 
lineage. 

Nela  Park's  .\.  (!.  Barr  pieseiiled 
an  illustrated  glimpse  ol  “nex\  Iron 
tiers  in  lighting."  Me  told  about  the 
rapid  aneptaiiie  ol  new  lighting 
levels,  new  tiMils  to  sell  lighting  "up  ” 
and  shoxviil  some  of  the  new  prixi- 


iiils  just  oxei  the  holi/on.  I  hen 
he  ini  hided  new  xeiliial  lilameiit 
.md  ipiaii/  line  l.imps.  improxed 
meiiinx  ixpes.  .ind  outdoor  lluoies 
(I'lii.  s<|ii.iii'  lluoresienis  .ind  loloi 
.iinii  l.imps  Me  prediited  a  steadx 
g.iin  in  Iihii  i .nidli'  illinnin.iiion  xviih 
benelil  loi  all. 

William  E.  Melarkex,  eleitiiial  en 
gineei  (oiisiilt.int  loi  the  liiy  and 
lounix  ol  Moiiolidu.  pointed  ii|i  the 
dilliiidtx  I'lii oimii'i I'd  bx  engiiueis 
.111(1  all  hilei  ts  wbo  aie  loiisiantlx  en 
louragi'd  to  do  ,i  b.dl  xv.ix  i-lei  trii  .d 
job.  Ml'  s.iid.  “.ill  h.inds"  should 
.issisi  ihi'si'  people  to  si'll  .uleipi.iti' 
xviiing  to  building  owiieis.  Me  ingixl 
a  i.ise  toi  .ideipiate  eipiipment  to  be 
pieseiited  Irom  .in  inxestnient  |>oinl 
ol  xii'xv— one  w  hiih  oxvneis  i  ,in  ex.d 
iiate. 


Engineering  &  Operating 

In  the  eiigineei  ing  .ind  opei.iinig 
Ml  lion  .V.  (..  Monieilh,  \\  esting 
boiisi'  fill  nil  (oip..  siipposi'd 
ni.iniil.il  tuii'i  s  h.id  I  e.ised  lodi  xclop 
.mil  im|>ioxe  iheii  piodiiiis  in  10.10 
W  ith  tins  supposition,  he  desiiibed 
pieseiil  d.ix  sxstenis  b.ised  on  l!(.10 
xint.igi'  eipiipment.  In  .i  single  loiii 
p.iiison.  he  indii.iied  th.il  using  the 
elliiieiiix  ol  1050  genei.iting  eipiip 
iiieiil  ioxesioi  owned  utilities  xvould 
be  spending  >750  million  .i  xeai 
mole  on  liiel  .done.  Me  tben  indi 
(.Ill'll  th.il  dexelopmeiits  in  tin  next 
'JO  xe.iis  will  be  eipi.dlx  st.ii  tling  and 
xveni  on  to  sketi  h  ilex elopmeiils  un 
(III  XV.IX  in  the  lields  ol  generation. 
II  aiismissioii  .ind  .iioinii  poxvei 
xvhiih  are  in  the  xvoiks  .mil  xvill  be 
p.iii  ol  I07!ls  sioix  ol  piogii'ss  in 
the  Ixvo  lenluiii's  .die.id.  Me  lon- 
iluded  with  .i  siatemeiit  bx  (.hailes 
Ketleiing.  “W'itb  xvilling  h.mds  and 
open  mind,  the  luiuie  xvill  be  greaii'i 
ib.m  the  most  lantasiii  storv  xoii 
lan  XVI  ite.  N  on  xvill  .dxvaxs  nnder- 
rate  it." 

In  a  disiussion  ol  the  appliialioiis 
ol  gas  lurbines.  .\lf  Mansi'n.  (ifiieral 


Fleitiii  (o.,  disiiissed  ihe  bioad 
.ireas  ol  .ipplii ation  ol  the  gas  tin 
bines  xvhiih  .ire  presentlx  serving  in 
ni.mx  indiisiiies.  (ami  lulling,  he  in 
dii  .Ill'll  th.il  two  ol  ihe  most  prom 
■  sing  .lie. Is  loi  till  .ippliiation  ol  the 
g.is  nil  bine  in  the  M.ixvaii.m  Islands 
xvould  be  loi  pi'.iking  as  xvell  as  lot 
loinbined  ixiles  to  impioxi'  the  gi'ii 
elation  plant  elliiienix. 

Tom  lame,  kaisei  .Muminiim, 
and  .Melvin  Dean,  M.ixvaii.m  Fleiliii 
(a>.,  piesi'iili'd  tlii'ii  lindings  on  tbe 
el  lei  I  ol  exliemi  niaiine  alnios 
phi'tes  on  the  loiiosion  ol  loimiiiois 
and  pole  line  haidxvaie.  1  he  sub 
jell  will  be  tieated  in  gieatei  detail 
in  a  loi  ihioming  issue  ol  f.i  n  iKii  xi 
Wtsi . 

On  p.iiting.  .doll. I  si'emed  sti.mgilx 
m.idi'ipi.ite  loi  I'spiessing  ih.mks  to 
Ill'll)  Meiniiih  .md  the  other  Island 
P(.l  \  membeis  loi  .i  most  nienioi 
.ible  .mil  lexv.iiding  expei  ieiii  e 


Male  (  lu'.illi.iiii  laiitilw  as  llilii  llallii 
cm Diirai’i’s  Kila  (  oiii;hl,in  lii  In  tlic  liiil. 
—she  *sas  I'rc.il! 
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Hro^raiii  planners:  R.  I>.  Allis- 

ChalnuTs,  general  thairtiiaii;  Donald  T. 
Span^i'iilMTi',  PS  of  f:olorado,  pio)>iaiii; 
(.»’orm‘  K.  llrllHHlk,  S4|iiarc  D,  s4Hiabilil\ 


|>i  i-siiU-iu  <>1  N'oriluin  Slates  l‘imci 
(.().  aiul  ()l  l-.KI.  .\I I )ti\ alt'll  l)\  thcii 
lasli  ii'nislfis.  this  nioii))  li>is  sain 
pit'll  tlif  ilitapiu'ss  111  piiliiii  powt'i 
anil  likt's  it,  he  pointeil  mil.  (.le.itest 
lohhv  against  ailoption  nl  the  Himi 
\ei  ( aiininittee's  reionnnenil.ition  tii 
sell  r\  A  lai  ilitit's  to  neighhoi  ing 
utililit's  piohahlx  woultl  tome  lioni 
iMisinessnien  in  ilii'  .iiea  who  know 
th.it,  nnilei  hiisiness  inanageineni. 
Kites  must  go  up. 

Ueiause  woikeis  ilon’l  leali/e  whal 
life  enieipiise  h.is  gi\en  them,  eath 
lompain  shouhl  ilo  something  in  its 
own  opeiating  area  lo  gel  the  sloix 
.moss  in  .1  simple  wax,  he  heliexes. 
l  et's  si.iii  on  .\iain  Street,  he  mgeil 
()m  people  xxoulil  not  xote  loi 
soiialisin  hui  thex  lan  get  it  hx  small 
steps  through  ignor.uiie. 

ilt'iirx  Sargent’s  paper  ilea  ling 
X'.ith  the  henelils  ol  looiilin.iteil  tie 
xtlo|)nu'nt  ol  the  I’.S.  anil  I..itin 
Vmt'iiia  XX. Is  re.iil  in  his  ahseiue  hx 
Sam  .V.  LaFast',  x  itepresiilent  ol 
s.iles  .mil  puhliiitx.  Kh.isio  Inter 
n.ition.il. 

Impoit.inii  to  woilil  |>eait'  .mil 
iinilei  st.miling  ol  exihaiige  xisils 
xvith  leihnii.illx  ir.iineil  people  in 
oihei  loimiries  xv.is  pointeil  up  hx 
).  L.  Singleton,  .\llis  (.halmers  sen 
lot  X  ii  e  presiileni,  anil  immeiliate 
p.isi  presiileni  ol  NF..\I.\.  Singleton 
touieil  the  Sox  il  l  I'nion  .i  little  more 
th.m  .1  xe.ii  .igo  .mil  reienllx  xvas 
host  to  .1  Riissi.m  ilelegation  .it  Mil 
\x  .mkee. 

Ouoting  lioni  kruslu  hex  s  speei  h 
.11  the  ileilii .It ion  ol  the  Kuihxshex 
|)oxxer  pl.mi  lo  shoxv  that  poxver  gen 
elation  is  of  prime  impori.mie  in 
the  Russi.m  eionomii  xxar  xxith  the 
West.  Singleton  s.iiil  that  the  Ihiiteil 
Si.iii's  is  Riissi.i's  iH'isonal  opponent 
in  this  w.iil.iie. 

While  teilmii.il  leporis  .ire  pre 
part'll  hx  siiueie  siieniists  anil  engi 
iieeis  XX ho  lot  the  most  pail  stiik 


( onfiTi'iMi-  planning  gaxr  tiinc  for  iM'luccn  session  tneefings  and  talks  uiih  friends 


With  realism  and  confidence 


RMEL  Faces  the  Future 


Ameiii.m  inilustix  s  oppoi tunities 
.mil  I espoiisihilities  weie  gixeii  re 
alistii  .ijipiaisal  at  the  Roi  kx  .Mouii 

l. iiii  I'lntrii.il  l.e.igue's  'iliih  annual 
lonxention  .it  the  Hio.iihnoor  in 
(ioloiailo  .Spiiiigs.  Oil.  2.'>  lilt.  Speak 
ers  iliil  not  pull  .mx  puiiihes  as  thex 
lookeil  at  the  Iree  eiiteipiise  sxsiein. 
t'lleil  ol  inll.ition,  progress  in  mis 
sile  ili'x  t  lopiiii  111  .mil  .itoinii  poxver. 

I  his  liearix  l.iii-  w.is  h.il.mieil  hx 
entei t.iiiimeni  pioxiileil  hx  the  hosts 
.mil  Iree  time  to  t'lijox  the  heautilul 
setting  .mil  its  ieireation.il  oppor 
tunitiis.  I  111'  lollowing  t'\ier|)ts 
lioni  l.ilks  gixe  oiilx  .i  lexv  ol  the 
thought  proxokiiig  loinmenis  .mil 
suggestions 

\\  .lining  th.it.  ihiough  inll.ition. 
we  max  piiie  oui selves  out  ol  worlil 
III. 11  kits,  .St'iialor  (Portion  .\Ilott  ol 
(ioloiailo  put  the  i espoiisihilitx  on 
all  siginents  ol  out  eionomx  to  hue 
ami  solve  this  “most  iniport.mi  ilo 
inestii  prohlini  helore  us  .is  .i  n.i 
tioii .' 

INiiniing  out  ih.ii  xve  are  in  tioii 
hie  in  meeting  i onipetiiioii  in  xvorlil 

m. iikeis  .mil  Ironi  loreign  proiluieis 
in  oiii  own  iloniestii  ni.iiket.  he 
stiesseil  the  signilii am e  ol  inll.ition 
lor  till'  I  niteil  .St.ites  position  in  the 
xxoilil.  “In  till'  h.iikgiouml  ol  this 
prohletn  looms  the  .Soxiet  I'nion's 
eionomii  .mil  tr.iile  olleiisixe.  I  liiis 
out  xerx  ii.ition.il  suixix.il  is  .u 
St. ike.’ 

Rejeitiiig  ilireit  loiitrols  on  piiies 
anil  xvages.  he  i.illeil  lor  .i  ne.itixi' 
appro.iih  ol  positixe,  pr.iitii.il  pol 


ii  it's.  Me  xvoulil  puisue  more  x  igoi 
ouslx  the  h.isii  polities  ol  the  Fiseii 
hoxvei  ailministiation:  (I)  h.il.miing 
the  leileial  hiiilget;  (2)  lolloxving 
wise  .mil  Ilexihle  moiietaix  poliiies; 
(.S)  emoiiraging  souiiil  l.ihor  inan 
.igemeiit  agi 1 1  iiients;  (I)  iletlaring 
our  .mti  inll.ition  ohjeitixe  to  keep 
the  xvhole  xvorlil  on  iiotiie  ol  oui 
linn  n.ition.il  lesolve  to  keep  the 
jiiiie  lext'l  stable. 

“(.ongress  shouhl  p.iss  in  the  next 
stssion  .1  hill  to  .iiiieml  the  Finplox 
meiit  Alt  ol  10 hi  so  as  to  state 
ile.irix  th.it  our  go.ils  ol  eionomii 
jioliix  intiuile  not  oiilx  lull  einplox 
meiit  anil  niaximuni  proilmtion  hut 
.ilso  .1  stable  v.iliie  ol  the  lurremx.'' 
he  iliil.iieil 

I  he  imlustix  s  greatest  thieat  thus 
not  (onie  Ironi  oig.mi/eil  groups  hut 
liom  tiue  helieveis  in  the  Iree  enter 
pi  ise  sxsiem.  xvho  pul  .i  “hut  "  helore 
utilities,  .iiioiiling  to  .Vilen  .S.  King. 
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to  the  fac  t.>.  he  saui.  it  secniN  obvious 
from  inronsistfiK  ics  that  thev  have 
been  reviewed  bv  others  who  liave 
injected  j)olitics. 

Singleton  believes  that  when  the 
Russians  refer  to  total  generating 
capatitv  ol  18  million  kw  the\  are 
dclinitel)  including  all  power, 
whether  utility  or  industrial.  He 
woulil  retluce  this  closer  to  SO  mil¬ 
lion  to  (ompare  with  the  I'.  S.  fig¬ 
ure  ot  IbO  million  kw.  It  is  his  opin¬ 
ion  that  Russia  is  not  emphasizing 
its  nudear  energv  ilevelopments. 

From  what  he  saw  in  Russia, 
Singleton  believes  .Soviet  theorv  is 
on  a  par  with  ours  or  aheail  in  some 
areas  but  that  it  lags  behind  in  prac¬ 
tical  a]>|)lication  of  stience  and  en¬ 
gineering;  design  is  souiul  but  also 
behind  ours;  workmanship  and  tpial- 
ity  of  materials  do  not  measure  up 
at  all.  lie  estimates  that  Russia  is 
25  years  behind  us  in  steam  turbines, 
transformers,  motors— in  just  about 
everything  with  the  possible  extep- 
tion  of  hvdraulic  turbines.  “.Most 
of  the  prixlucts  I  saw  would  not  be 
gtxxl  enough  to  sell  in  this  country," 
he  said. 

We’ve  got  problems,  not  bet  ause 
we're  weak  but  because  we're  win¬ 
ning,  it  was  |M>inted  out  by  Dr. 
Kenneth  McFarland,  who  appeared 
at  the  conference  through  the  cour¬ 
tesy  of  (ieneral  Mottirs.  We've  got 
to  teach  the  free  enterprise  system 
from  the  ground  up,  he  declared. 

Free  enterprise  or  disaster  was 
the  thoice  given  by  Dr.  Nicholas 
Nvaratli,  director  of  the  Institute  of 
International  .Stutlies  at  Braillev  I'n 
iversity,  Peoria,  Ill.  Ilis  elcnpient 
luncheon  talk  was  inspireil  bv  his 
own  experience,  anil  an  attentive 
.Tudience  heart!  him  urge  business¬ 
men  to  stop  talking  to  each  other 
and  start  a  home  town  crusade  to 
tell  people  what  .\merita  means. 
"If  we  tlon't  know  our  privileges, 
how  can  we  defend  them?"  he  asked. 

Bet  ause  businessmen  have  negated 
their  responsibilitv  in  politics,  the 
vaiiium  has  been  lilletl  by  those  who 
are  not  suth  ardent  believers  in  the 
.\meritan  wav  of  life,  said  Wingate 
Lucas,  (■eneral  F.lettrit  do.  Politics 
is  a  fascinating  game  and  is  more 
fun  than  businessmen  generallv  re 
ali/e,  he  declared,  and  such  service 
could  broaden  otie's  opportunitv 
within  his  company  while  it  sta¬ 
bilized  our  system.  Industry  has 
overlooked  its  opportunity  to  en- 
ctnirage  vounger  men  to  move  into 
the  field  of  politics  permanentlv  or 
temporarilv,  he  believes. 

d.  .S.  capabilitv  must  increase  with 
the  threat,  said  ('.oI.  William  S. 
Racier,  (iommantler  l.fth  .\ir  Divi¬ 
sion.  .S,\d.  in  speaking  of  the  role 


ol  the  strategic  missile  in  national 
defense.  This  means  time  and 
money,  hardening  and  toughening. 

1  he  talk  ol  (..  Vrihiir  Rolandei 
Jr.,  (.eneral  .\tomics  Division,  (ien 
erla  Dvnamics  dorp.,  is  printed  in 
part  on  p  bb. 

dalling  for  a  consistent  program 
ol  monetary  and  fiscal  management 
as  the  oidy  means  ol  attaining  the 
goal  ol  stable  prices,  jack  k.  Kusbv, 
jiresident.  Pennsvlvania  Power 
Light  do.,  suggested  lour  points  ol 
action  as  a  groundwork. 

1.  Stabilitv  ol  the  price  level 
should  be  a  lormal  goal  ol  n.itional 
economic  poliiv. 

2.  Fhe  supplv  ol  monev  should 
be  increased  at  .i|>proximatel\  the 
same  rate  as  iiu teases  in  output  ol 
goods  and  services. 

.H.  Federal  government  tax  and 
expenditure  politv  should  be  sm  h 
as  to  he  lp  reach  the  goal  ol  pi  ice 
level  stabilitv. 

1.  A  large  number  ol  goveinmeiit 
activities  should  be  re  ex.imined  .ind 
in  main  cases  eliminated.  We  have 
been  treated  to  statement  alter  state 
ment  as  to  the  dilliiulties  ol  elini 
inating  inllation  in  an  econoniv 
t  harat  terized  bv  price  rigiditv  espe 
ciallv  on  the  clown  side.  However, 
the  fact  is  that  today  the  greatest 
single  source  of  price  rigiditv  in  the 
.Xmerican  econoniv  is  the  lederal 
government  itself.  Fhe  public  must 
be  made  to  realize  that  the  largest 
source  ol  price  rigidity  is  the  lederal 
government  itself,  that  the  greatest 
promoter  of  monopolv  practices  in 
•Xmerica  is  the  goveinment  iisell. 

Inflation  can  be  licked  bv  the 
recognition  ol  price  stabilitv  as  .i 
principal  economic  objective  and  bv 
devoting  the  full  resources  ol  in¬ 
telligent  monetary  and  fiscal  poliev 
to  this  end.  he  believes. 

In  IWO  the  appliance.  .Med.dlion 
Home.  Light  lor  Living  and  House 
power  programs  will  appear  as  one 
unilietl  Live  Better  Flee  trie  allv  i  .mi 
paign  to  the  consumer,  William  M. 
Shepherd,  vice-president,  .\rk.ms.is 
Power  Ik-  Light  Lo.,  said  in  outlining 
an  F.FI  |)iogram  that  represents  lorn 
months  of  intensive  woik  bv  11(1 
sales  executives. 

Other  objectives  lor  PMid  ait  to 
sell  elec  trie  itv  in  a  positive-,  .illirni 
ative  manner,  with  particiil.ir  stiess 
on  the  highlv  competitive,  lo.el 
building  areas  and  to  bro.ideii  the 
scope  in  two  im|x)it.int  are. is:  the 
Medallion  Home,  which  will  now 
Ik-  heavilv  dependent  on  FFI  n.i 
tional  leadership,  and  the  vit.dlv  ini 
portant  subject  ol  residi-nti.il  c-lt-c 
trie  heating  and  cooling. 

Lwo  major  medi.i— m.iss  ciitiil.i 
tion  magazines  and  davtime  lutwoik 


KMEl.  Prrsicleni  J.  E.  >Vils<>n,  ( oloraclo 


ta-ntral  Poxt-r  (right),  uiih  .\lli-ii  S.  king. 


Ellison  Eirtirit  liisliliilr  pri-siili-nl 


Incoming  prt-sidrni,  KoIm-tI  T.  Pt-rson, 
P.S  ol  ( olorailo  (right),  with  Wingati- 
l.iicas,  (.-E  govi-rninrnt  ri-lalions  lonsiillani 


Ki-lou- <..  A.  Kolanili'i  Jr.,  (•t-ni-ral  \loiniis 
Disision,  C.c-nc-ral  Dvnainiis,  anil  Earl  J. 
Ni-lson,  \1.(<),  RMEI.  s in--pri-siili-nl 


1 


\V.  M.  Shephrrd,  Xrkansas  Hlkl..  and  J.  1..  SiiiKlctoii.  \lliv  Ralph  Hiihhard.  RMEL  inanaKtr,  uiih  his  oucrrvw,  B.  V. 
(  haltncr^,  sfirakcis  al  llw  Tiirsda\  Kencial  MnnlaKrill.  Hiihhanl  r«'lir«’»  alirr  l?>  >far»  v»iih  RMI.l 


tflivisioii— will  Ik'  u\t»l  to  git  lu.iNs 
ivf  <<)vt‘tagi‘  <)1  |)fo|)lf  with  rt|Hii 
live  ((>iii|H'titivr  sales  nitssagis. 

"  riu'  lioiiK'  (il  loiiKiMow  aiul  the 
|)<»wei  system  <»l  tomormw  demaiKl 
very  little  new  k.nowh-df'e— onh  a 
tiew  |)hilos(>|>h\  oi  |>latitiing.  Uoth 
ie(|iiiie  Its  to  stop  thtnkitig  in  tetins 
ol  iompotietits  atid  start  thinkiti^ 
iti  terms  ol  systems."  This  was  tin 
( onletitioti  ol  I)r.  J.  \.  iliittheson, 
Westiti^hottse  \  iee  presitlent,  who 
stated  at  the  oittset  that  he  was  ^o 
iti^  to  talk  plainly  ahoitt  pro^tess 
that  has  tiot  yet  heeti  made. 

It  the  itidnstry  is  to  tnaititaiti  the 
lesidential  load  growth  pattern  ol 
the  past,  llenrs,  the  average  tits 
tomer,  tnitst  he  lieed  irom  the  st  i 
entilit  h(Mlgep<Hlge  ol  tompoiinded 
I  ontradit  tions  it  has  t  reated  tor  him. 
Iliittheson  helieves.  HeniA  wants  re 
Irigeration,  not  a  reli  igeralor;  hot 
water,  not  a  water  heatei.  There 
lore,  the  hi»me  might  well  he  hnill 
around  a  tote  unit,  with  iiKKliiles 
ol  the  single  unit  perloiming  all 
essential  sertit  es.  m.iny  linn  lions  he 
ing  lomhined. 

The  serviee  unit  loie  would  In 
soltl  as  a  single  item  and  would  he 
tiesigned  lot  over  all  minimum  tost, 
at  hies  ing  eseiA  etonouts  ol  auto 
matetl  manul.it  tine  .iinl  asH  iuliK. 

Researth  ainl  tltAelo|nnent  lot 
this  home  ol  the  lutiire  has  .ilieatls 
startetl.  The  same  s\siem  piiiniplt 
.ipplietl  to  the  iinhistiial  .uni  tom 
menial  markets  tan  hring  etpialh 
interesting  impro\emenls  ,iinl  were 
titling  interesting  things  ahoui  these 
markets  ttni.  Iliittheson  s.iitl. 

In  expantling  to  meet  the  lo.itK 
ol  ttimorrtiw,  the  emphasis  should 
In  tin  huiltling  .iinl  optinii/ing 
pieces,  he  helieves.  "It  is  lutile  lot 
us  to  gti  tin  spentling  tun  researth 
.ind  develtipmeiu  tlollars  to  tiptinii/e 
pieces  anti  for  \ou  to  go  *in  putting 


powii  sNsitins  togethei  like  tins 
were  eiettoi  sets."  lo  eliniinale 
wioiig  iletisioiis,  I’oweit.isting  (see 
(..  .MoiiteillTs  talk,  p  S.'i)  is  ol 
leretl. 

Presideiil  Wilson  .uuiount etl  tin 
letiremeiit  ol  Ralph  Muhh.iid. 
R.MKI.  ni.niaget  lor  l.'i  Nears,  .iinl 
paid  trihute  to  his  seiAite  in  atl\.un 
nig  the  .iss(N  i.ition.  Hiihh.inl.  who 
has  heeii  in  the  elettiital  iinliistiA 
lot  1(1  Neats.  Nvill  he  suneeiletl  Iin 
IT  I*.  .Moiitagiill  Irom  Tuhlit  Set 
site  (at.  ol  ( allot. nio. 

Roheit  T.  Person,  piesitleiK  ol 
Puhlit  .Seivite  ol  (ailoiatlo,  nv.is 
niatle  league  presitleiit.  sintfediiig 
Wilson. 


ItKitl  tiffiti'rs:  H.  I'..  BiiHikoit-r,  (  In-st'iiiit'  l.Fik-P,  n iti'-pri'sitleiil;  II.  Mitthell,  l*S  ol 
Colorado,  Ireasiirt-r;  \V.  I..  Diintan,  C.-L  SiipplN;  Warren  Terrs,  lloine  l.tkP,  site-presi- 
dents;  President  Robert  T.  Person.  Missing  from  the  pit  tore  is  Neil  Siinpstin,  Blatk  Hills 
P.NT  .  a  site-president  lor  the  toining  sear 


KELLOGG  ENGINEERS 


BUILD  LONG  LIFE 


INTO  POWER  PLANTS 


W' 


ith  costs  t>t  downtime*  constantly 
climbing,  the  soundest  investments 
in  new  cent  ral  stations  today  are 
those  engineered  tor  optimum  pro¬ 
tection  against  failure  tomorrow. 

Ihis  is  one  of  the  reasons  w  hy  Ihe 
M.  >X’.  Kellogg  (  ompany,  wt>rld- 
wide  engineers  and  builders  of  plants 
for  basic  industries,  is  so  frequently- 
charged  w  ith  the  executitvn  of  large 
capital  expenditures  by  electric  util¬ 
ities— one  industry  vital  to  all. 

In  central  stations  functitvning  24 
hours  every  day.  a  major  Kellogg 
responsibility  is  to  install  and  weld 
the  hundreds  of  feet  of  heavy-walled 
main  steam  lines  that  keep  steam 
flowing  tt>  the  turbines,  as  well  as 


much  of  the  auxiliary  piping. 

I  hrough  Kellogg's  metallurgical 
backgrtiund  and  the  company’s  de¬ 
velopment  of  special  held-welding 
techniques,  the  security  of  Kellogg 
K-^X’elds'  on  stainless,  chrome- 
moly.  and  high  quality  carbon  steel 
piping  is  assured  for  the  life  of  the 
steam  generating  system. 

KelU)gg’s  role  in  the  erection  of 
one  major  utility's  newest  power  sta¬ 
tion  is  fully  described  in  the  1  2-page 
booklet  — "1  he  Hddystone  Story.” 
Ini|uiries  for  this  booklet  are  inv  ited 
from  consulting  engineers,  engi¬ 
neers  «>f  power  generating  ctimpa- 
nies.  and  manufacturers  of  boilers, 
turbines,  and  allietl  equipment. 


iKmoGCi  the  M.W.  KELLOGG  COMPANY 

■’ll  I  bird  Avenuf.  I  N /N'  i  StihM^tury  of  Pui/mun  Imorftora/tJ 


Officer  ot  KclloKit  ^ub%liilAr\  companies:  1  oronio.  I.nndon.  I’aris.  liuenos  Aires.  (  aratas.  K lo  dr  laneirt* 


. .  .1.  a  plan  to  predict  luture  system  needs  accurately 
...  2.  a  program  ol  product  development 
lor  generation,  transmission  and  distribution 
geared  to  the  needs  of  future  systems 

I’ushtnitton  living  tor  millions  of  people  can  hrin^  a 
lU-fold  increase  in  residential  power  consumption  in 
20  years.  Commercial  power  loads  will  double  in  10 
years.  An  electrified  industry  means  a  massive  increjise 
to  a  rate  of  fi67  billion  kilowattbours  in  10  years. 

The  most  critical  question  facing  you  today 

What  IS  the  best  expansion  pattern  for  your  system  ’ 
If  the  answer  is  riifht.  you’ll  be  able  to  determine  cap¬ 
ital  invi>atment  more  prwLsely  than  ever  before,  reap¬ 
ing  Krt’iO  savm^js  m  planning,  overhead.  i*quipment 
and  operation 


LOADS  OF  THE  FUTURE ...  BIG  !  In  Janu¬ 
ary,  1959.  426  top  eltH’trii"  utility 
executives  gathered  at  the  Westing- 
house  Fourth  Future  Power  Market 
Forum  to  preview  electrical  re<tuire- 
ments  for  5,  10.  20  years  into  the 
future.  Head  this  mes.sage  of  the 
4th  Forum  on  the  following  pagt*s. 


Loads  are  growing  fast 

."s  pec  t  a  I'll  la  r  growth  m  utility  loads  m  the  lOho's 
and  lOTo's  is  i-ertam  Kxplodmg  population  means  .(2 
million  mure  people  to  serve  hy  1969.  0\er  one  and  a 
ipiarter  trillion  kilowatthours  is  the  projei  ted  pow«‘r 
market  To  proiluce  en»*rgy  on  this  scaU-  will  require  a 
generating  cap.icity  of  295  million  kilowatts  more 
than  twici-  today’s  capai  itv  Mow  can  this  he  achie\ed 
at  an  optimum  return  on  invest«-d  capital  ' 


capital  requirements,  projivtinl  for  the  next  20  years. 

Westinghouse  Powercasting  ...  a  two-fold  plan  of  action 

1.  Westinghou.He  Powercasting  will  prinfict  your  fu¬ 
ture  system  nee<ls  comprehensively  and  with  scientific 
aivuracy.  This  planning  method  is  unique,  Invause  it 
taki*s  into  full  account  not  only  known  and  prtnlictahle 
factors,  hut  unknown  and  chance  considerations. 

2.  Ha.serl  on  a  program  of  pnxfuct  development. 
Westinghouse  will  project  and  rwommend  future 
♦■quipment  mvestmiml,  gearetl  to  the  power  demand 
priHlictr^l  for  your  system,  and  key»Hf  to  your  master 
plan  of  expansion. 

F.arly  and  accurate  prediction  of  future  e<juipment 
netnls  will  enable  you  to  save  suhstantially  on  pur¬ 
chases,  htH-ause  you  will  order  the  right  equipment 
at  the  right  time. .  .eliminate  premature  or  late  buying. 
(lreatt>r  flexibility  in  over-all  planning  means  you  can 
enter  money  markets  for  nitsltnl  capital  at  the  most 
advantagtsius  times. 

Powercasting  is  at  work  now 

.•\  complete  system  study  is  currently  under  way  w  it  h 
Public  S«>r vice  FJin-tric  and  (las  ('ompany.  .A  mathi' 
matical  miMlel  of  the  system  has  bt‘«*n  built,  and  a  new 
plan  of  expansion  is  now  being  evaluated.  Powercast 
mg  makes  it  po.ssible  to  con.sider  simultanisiuslv  more 
of  the  factors  which  influence  system  expansion 


Power  systems  are  becoming  more  complex 

.A  simple  list  of  questions  spi-lls  out  the  magnitude 
of  expansion  planning  for  any  utility:  When  will  new 
capacity  be  needed?  What  type  of  unit — coal,  hydro, 
nuclear'.’  What  size — 100,  200,  900  or  even  800  mw'.’ 
The  heat  rate'.’  .A  new  site'’  .A  developed  site'.’  And 
what  about  reliahility?  Transmission  at  94.5  kv  or 
690  kv'.’  Will  distribution  voltages  double'.’ 

TiKlay,  each  question  is  more  complex  than  it  was 
yesterday.  Together,  they  present  a  formidable  barrier 
to  the  suci  J'ss  of  conventional  system  planning  meth 
ods  .And  tomorrow  ...  in  th»‘  era  of  the  sup«*rload  . 
power  systems  will  grow  and  btH'om*'  ev*-n  more  com¬ 
plex  New  long-range  planning  methials  are  not  only 
desirable,  but  mandatory. 


There  is  e  wey  to  plan  your  system  for  the  next  20  years 

Westinghouse  has  developed  a  basically  new  tei-h 
nique  of  total  system  planning.  This  method  is  Power¬ 
casting  Poweri'asting  offers  you  a  way  to  create  a 
master  plan  for  system  expansion,  together  with  total 


, Westinghouse 


YOU  CAN  St  SUWE...IR  rrli 
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Over  the  next  20  years,  the  eleetrie  utility  industry 
will  make  a  system  investment  of  approximately  ir>() 
billion  dollars.  The  resulting;  capacity  would  he  enough 
to  serve  the  entire  world  today  .  .  .  perhaps  even  two 
worlds.  (Irowth  on  such  a  scale  demands  planning  of  a 
(quality  never  before  achieved  ...  to  rt-alize  invt*st- 
ment  and  operating  ei’onomies.  to  improve  reliability, 
to  increa.se  customer  acceptance. 

...  to  produce  larger  blocks  of  power-300,  400,  800  mw 

Tomorrow's  supersystem  implies  Kt*neration  of 
lar>;er  increments  «)f  power,  even  now  an  ini'scapable 
policy  for  many  utilities.  Larser.  more  reliable  turbine- 
generators  put  into  service  will  require  stiffer  internal 
ties  for  emergency  conditions. 

...  to  transmit  at  higher  voltages-690  kv  and  beyond 

Moving  future  bulk  power  from  station  to  load 
center  will  be  impossible  at  today’s  transmussion  volt¬ 
ages.  In  many  areas,  limited  rights  of  way  have  already 
dictated  higher  voltages.  On  large  systems,  extra-high 
voltages  will  be  the  only  answer  in  serving  congested 
areas.  .Single  circuits  will  carry  the  millions  of  kilo¬ 
watts  that  half  a  dozen  lines  transmit  today.  The  econ¬ 
omies  of  KH\'  are  bwoming  incrt'asingly  apparent; 
as  the  voltage  goes  up,  the  cost  of  kilowatt  capacity 
comes  down.  Transmussion  lines  of  the  future  will  be 
rated  above  2d0  kv  .  .  .  at  34.5  kv  .  .  .  to  690kv.  and 
most  certainly  beyond. 


. . .  to  interconnect  with  neighboring  systems 

I’eak  load  demands  loom  large  as  a  problem  in  the 
fast-coming  era  of  the  su{H*rload  However,  there  is  a 
way  of  handling  system  peaks,  and  at  the  same  time 
reducing  your  generating  capacity  .  .  .  broad-scale 
system  interc-onnei-tion.  Interconnection  will  allow 
power  distribution  that  follows  the  sun,  and  a  sharing 
of  capacity  with  neighboring  systems.  This  method  of 
ojH’ration  will  entail  exchange  of  thousands  of  kilo¬ 
watts.  all  at  extra-high  voltages. 

...  to  distribute  at  doubled  voltages 

T<i  distribute  big  loads  economically,  major  system 
modernization  is  a  must.  Higher  voltage  is  one  meas¬ 
ure  that  can  bring  you  substantial  o|>erating  and 
inv€*stment  e<’onomit>s. 

These  are  major  trends  evident  today  that  will  be 
typical  of  systems  of  tomorrow.  To  bring  these  sys¬ 
tems  into  being  demands  the  closest  kind  of  ccsirdina- 
tion  betwt'en  system  engineering  and  eijuipment  de¬ 
sign  and  application.  The  one  method  available  to  you 
today  to  do  this  job  ...  to  do  it  thoroughly  and  with 
scientific  accuracy  ...  is  VV’t'stinghouse  I’owercasting. 

A  description  of  Powercasting  in  action  follows. 

•\  - 

«ou  CA.  >•  SUM...,,  t  i  nghouse 


WESTINGHOUSE 

POWERCASTING 

..can  help  management 
anticipate  the  problems, 
make  the  right  decisions 


The  superluad  and  the  supersyatera  mean  an  era  of 
increaainK  capital  investment,  accompanied  by  increas¬ 
ing  carrying  charges  and  production  costs. 

It  is  increasingly  apparent  that  cost-reducing  prtid- 
uct  improvements  and  technological  advances  are  no 
longer  sufficient  to  meet  the  onslaught  of  inflation. 
Drastically  new  equipment  application  ideas  are  indi¬ 
cated.  Fundamental  changes  in  system  planning  meth¬ 
ods  are  the  only  way  out  of  the  revenue- profit  squeeze. 

Costly  errors  in  planning  can  be  avoided 

The  decisions  you  make  today  are  those  you  will 
have  to  live  with  for  years  to  come.  Moreover,  each 
commitment  seta  up  a  chain  reaction  to  exert  wide¬ 
spread  areas  of  influence  on  the  whole  future  of  a 
utility  company.  Krrors  in  planning  can  be  costly  and 
practically  irremediable. 

VVestinghouse  can  now  offer  the  electric  utility 
industry  a  new  system  expansion  planning  method  .  .  . 
Fowercasting.  This  method  is  both  timely  and  com¬ 
prehensive.  Timely,  because  it  has  bt*en  created  with 
the  future  character  of  the  industry  in  mind  — the 
1960’8  and  beyond.  Comprehensive,  because  it  takes 
into  account  not  only  present  standards  and  known 
factors,  but  chance  and  unknown  factors  such  as  fore¬ 
cast  error  and  forced  outage. 

Powercasting:  first,  a  planning  method  —  system  simulation 

Simulation  —  or  Operational  (laming  —  involves  a 
complete  mathematical  model  of  a  utility’s  system 
and  of  adjoining  interconnected  systems.  The  model 
duplicates  an  actual  utility  system  —  responds  to  the 


same  factors,  pnxluces  the  same  results  as  the  actual 
system.  To  operate  this  model  system,  a  staggering 
array  of  variables,  both  predictable  and  unpredictable, 
have  lieen  taken  into  account.  In  the  latter  category, 
use  IS  made  of  the  newest  mathematical  techniques  of 
gaming — Monte  C'arlo.  autoregressive  series.  Markov 
chains,  and  other  methods. 

20  years'  system  experience  in  20  minutes 

In  20  mmul»*8.  a  high  sptvd  digital  computer  can 
reproduce  20  years  of  system  ex|H‘rience  on  a  mathe¬ 
matical  model.  Day  by  day,  the  mintel  determini^s 
what  units  must  be  run  to  supply  the  load;  it  starts 
up  these  units,  accepts  forciHi  outages,  maintains  the 
units,  computes  risk  of  losing  loads,  adds  generating 
units  and  mterconmvtions.  builds  transmi.ssion  facili¬ 
ties  as  requirt'd.  The  minlel  u.ses  the  same  logic  to 
make  dwisions  as  do  system  planners  anil  iqH'rators, 
delilH'rately  makes  the  same  mistaki*s  as  the  operators 
do.  Distributions  and  random  variations  used  are 
bast'd  on  the  past  lu'havior  of  actual  systems.  Human 
decisions  are  balanctnl  against  tilt's!'  random  events. 

.•\t  the  end  of  the  20-year  experience,  the  computer 
records  all  dt'cisions  made — daft's  when  additions 
should  be  made,  prt'st'nf  worth  of  all  expenditurt's, 
total  capital  nt'tnls,  production  and  operating  costs. 
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...already  at  work 
lor  Public  Service 
Electric  and  Gas 


Project  keyed  to  sound  financial  plan  and  projected  service 
standards 

What  IS  (lu*  hi'st  plan  to  oxpanct  Systran  ^'i-nt-rat ion 
and  transmission  in  nu'ctinK  >;rowin«  loads'.’  This  is 
tlu- ipu'stion  I’nhlu' SrTvicr*  KlrH-trii-  and  (ias  ('ompany 
askod  Wr-st  in>;hoiis»‘  to  lu'lp  answer  in  a  new  and  hett»“r 
way.  'I’ln‘  unpr»‘(«‘dr‘nt»‘d  joint  study  which  has  resulted 
IS  well  on  the  way  to  an  answer  to  this  rpu-stion. 

It  was  oh\  loiis  at  the  outset  that  this  study  was  so 
hroad  and  complex  that  uroups  of  sp»‘cializr*d  talents, 
working  simultant'ously  on  all  phases  of  tin-  project, 
wr-re  r'ssraitial  in  undertaking  the  prohlem.  Sr'vr-n 
groups  of  r'nnimsTs.  coniposeif  of  pr'rsonnel  from  both 
the  West iniihouse  Klectric  Utility  KnuinrH-rinj;  Dr'part 
inent  and  I’uhlic  S»‘r\  u-e.  former!  a  i-oordinatr>ti  team 
riu“.‘a‘  groups  have  stiiiiied  thesr'  areas:  lo.id  forrvasts, 
unit  rerpiirraiu'iits.  risk  of  shortaK**.  transmission  plans, 
prorluction  costs,  capital  costs,  pre.sent  wiirtli  eco- 
nomir's.  The  results  of  thesr-  in\ r-st i^at ions  werr-  mte- 
^’ratt“d  into  a  sinulr-  plan  for  r-v.duat in^;  allr-rnate  r-x- 
pansion  pattr-rns. 

Progress  report ...  a  mathematical  model  has  been  built 

l-'rom  thr-  system  model  "huilt"  for  I’uhhc  Sr-rvice. 
a  plan  of  expansion  is  ht-iiiK  evolvr-d  and  evaluatr-il 
l-'low  charts  have  hrvn  laid  out  that  dr-sr  rdu-  a  systr-m 
plannr-r's  thought  pror-r‘.s.s»‘s  as  he  lays  out  iir-w  hinh- 
Milta^'r-  transmi.ssion.  Otlii-r  rharts  trar-e  the  systr-m 
opr-r;itor’s  t  hmkiiiK  as  hr-  plans  maintr-nancr-  schr-dulr-s. 
!still  othi-rs  relatr-  I’uhlic  .'-v-r\  ice's  r-xpr-nr-ncr-s  with 
thosr-  of  thr-  I’r-nnsylvama- New  .lersr-y- Maryland  In- 
tr-rr'onnr-ct ion.  fast  >;r-nr-rator  outa^-e  rr-cords  are  yielti- 
iiif;  new  information  throu>;h  nr-w  mr-thor!s  of  analysis, 
('uslonir-r  sr-rvir'r-  standards,  tojjr-ther  with  frr-iiuenr  v 


and  duration  of  .st-rvicr-  loss,  in  terms  of  Kr‘nr-rat iiii: 
capacity  additions,  an-  hr-in>;  rr-appraised. 

.  .  .  through  Powercasting,  a  master  plan  of  expansion  is 
emerging 

This  IS  hut  a  frar-tion  of  the  arr-as  in  which  rr-sults 
are  ant icipatr-d.  .-X  master  plan  is  lir-inn  evolvr-d  con- 
sidr-rinj;  thr-sr-  and  other  rjur-stions: 

1.  How  much  are  further  improvements  in  heat 
rate  worth’’ 

2.  When  will  mir-lear  plants  litH-ome  competitive 
with  fo8.sil  fuel  on  a  spr-cific  system'.’ 

d.  When  Ls  the  retirement  of  old  turbines  justifir*d'.’ 
•t  How  much  can  a  utility  spend  for  reliability'.’ 

.“i.  ShouKl  a  utility  install  turbine,  pumpr*d 

storage  or  str-am  peaking  units  ’ 

♦i  What  IS  the  optimum  spinmng-rr-serve  policy'’ 

7.  How  will  larger  and  larger  units  affect  the  rr-serve 
rerjuirr-ments  of  a  system"’ 

S.  What  IS  the  efftH't  of  annual  costs  of  pixsaible 
future  developments  on  the  cost  of  the  initial 
step  in  an  expansion  pattern'’ 

I'wo  tartors  will  niakr-  this  I’uhlir  Sr-rvu-r-  plan  onr- 
of  thr-  century's  most  sigmtir-ant  developments  in  thr- 
elrvtric  utility  industry.  First,  thr-  pattern  of  expansion 
it.self  will  hr-  far  more  ar-r-urate  than  any  long-range 
pattr-rn  plannr-d  by  r-onvr-nt lonal  methods.  Serondly. 
many  morr-  of  thr-  complex  tr-chnu-al,  linancial,  and 
human  far-tors  invoKr-d  m  thr-  utilitir-s'  futurr-  ex¬ 
pansion  problems  c.an  hr-  mr  ludr-d  in  the  studv. 

Powercasting  is  available  to  you  now,  because  for  years 
Westinghouse  has  plowed  earnings  into  research  to  insure 
the  future  of  the  electric  utility  industry. 
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POWERCASTING 

is  ready  today  to  build  products 


Westinghouse  is  now  ready  to  build  a  330,000-l(w  nuclear 
power  plant 

\V»‘sti  tin  house  offers  this  nuelear  ^leueratinn  station 
tor  ser\  lee  on  your  system  m  Uhifi  This  plant  will 
I'ompan'  m  i-apaeity  with  the  largest  fossil  fuel  plants 
retpiireil  to  mtH>t  pr»*sent  standards  of  tH-onomual 
^;eneratlon  I’ower  i-ost  ’  ('ompetitive  with  fossil-fueled 
plants  in  some  ar»*as  of  the  eountry  today. 

Throu^jh  eomi)rehensi\ e  evaluation  of  donuis  of 
possible  reactor  desijtns.  \\\*st in^house  has  coniduded 
that  no  one  nuclear  power  plant  is  ideal  for  all  times, 
or  every  utility  power  ntH'd.  Tlu'  most  promising; 
reai'tor  types  are  I'urrently  under  intensive  di'velop 
ment.  For  >;t“ner;it m^;  stations  of  the  su*'  now  hemj; 
addl'd  to  utility  systems,  the  pre.ssurizini  water  reactor 
IS  the  only  nuclear  jilant  sufficient Iv  advanced  and 


provt'd  to  he  offered  for  immediate  constnu'tion 

This  plant  is  a  result  of  the  million  nuclear 

powi'r  mvestnii'iit  hy  \\’estmi;hou.s«'  to  make  world¬ 
wide  [tower  [teneration  from  tlu'  atom  [iractical.  thor- 
ou^thly  t'l  onomical 

Westinghouse  is  ready  to  build  unprecedented  800.000-kw 
turbine-generator  now  . . .  almost  twice  the  capacity  of  the 
world's  largest  today 

From  Westinshou.se  resean  h  has  i-ome  a  new  2S-m 
exhaust  end  hlade  ca|>ahle  of  Jo  [tercent  more  [tower 
than  anv  that  have  [trin-eded  it  ( ’ross-ictmpoundmn 
with  four  exhausts  on  each  of  two  IUtO<>-r[)m  shafts, 
this  hlade  maki's  [tossihle  an  SdO.OOO-kw  turhme- 
[leneratitr  unit  Mere  is  tomorrow's  lurhint-^tenerator 
to  su[t[tlv  ma.ssive  amounts  of  low-cost.  de[iendahle 


I 
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for  your  future  system 


Experience  to  understand  total  system  operation  .  .  .  For  det'ades,  a  spec'ial  staff  of 
engineers  at  the  Westinghouse  Electric.  Utility  Engineering  Department  has  l>een 
applying  a  bold  mixture  of  technical  knowledge  and  imaginative  thinking  to  broad 
system  problems.  From  long-range  studies,  basic  concepts  of  power  systems  of  tomorrow- 
are  being  created.  This  capability  can  be  put  to  work  for  you  as  .  .  .  TOWF^RCASTlNCi. 


Another  tnrf>me  Kenerator  of  tomorrow  has  alre.ady 
heen  productKl  hy  Westiii^thouse.  The  highest  pressure, 
blithest  temperatur*"  turbine  ever  undertaken  is  the 
F.  .a(MMt-psi  unit  for  the  Kddystone  Plant  of  the 
Philadelphia  t'.l»H  trie  ('ompany.  Ffe«-au.se  temperatures 
in  this  ran^te  are  beyond  the  eapahility  of  ferritie 
materials,  this  turbine  uses  austi’mtu'  alloys.  Over-all 
station  heat  rate  will  he  about  .SKMI  Htu  per  kwhr 
the  most  etfu'ient  m  the  world.  This  machine  will 
produce  10  perient  more  power  from  the  same  amount 
of  fuel  than  any  now  in  operation. 

Kfforts  to  wrinij  more  anil  more  power  out  of  a 
pound  of  coal  do  not  end  with  these  giants.  .A  i-om- 
hini'd  Kas-steam  plant  is  coming-  I'he  same  combustion 
source  provides  steam  for  the  steam  turbine  and  heat 


su«....F  iTkWb.st  i  nghouse 


This  generating  equipment  can  be  built  now,  because  for 
years  Westinghouse  has  plowed  earnings  into  research  to 
insure  the  future  of  the  electric  utility  industry. 


\v  itti  t  wo  oulstandint  breaki  hrou>;hs.  Thermal.ast  ic 
insulation  and  I  nner  ( 'oolinK,  WestinKhou.se  j;enerators 
have  kept  evi-n  excia-ded  the  pace  of  power  ^'en 
eration  ni^i'ils.  .A  I k va  K‘‘r>»Tator  is  beinj;  built, 
even  lumber  ralin>;s  are  in  the  offing  (lenerators  can 
be  built  now  to  match  anv  turbine  that  I'an  be  built, 
.iny  system  plan  that  can  be  de\  i.sed 
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Westinghouse  is  ready  now  to  build  power  transformers  for 
690-kv  systems 

Tlu'  uroat  hiiine  on  whu  li  tin’  dosi^n  of'  transforinors 
of  tho  fiitiiro  s\vin^;s  is  oxtra-hinli  volta>;t*.  'I'ho  Tufif 
proj»H-t  of  tln‘  Ainoruan  KltHtrio  f’owor  (’onipany. 
h(‘Kun  Id  yi-ars  ai;o.  pro\»‘<f  that  Kff\’  transmission  at 
tlla  kv,  t*>(l  kv  anif  aho\o  was  prai  tioal  and  d»‘p«Tid- 
ahlo.  All  oporatinn  fonditions  that  oould  ho  »‘xp»H  to<f 
wore  simulatinf  Today,  transformors,  powor  hroakors. 
arrostors  and  disoonmn't  switohos  oporato  at  oxtra- 
hi^h  volta^os  siu'i'ossfully  on  hiindrinfs  of  milos  of 
utility  systoni  I'lroiiifs 

ThrtH'  soars  a^o.  a  laboratory  of  rinks  and  snow, 
tho  UiH'kios.  ho^an  yioldin^;  a  woalth  of  data  for 
dosinn  and  oporation  iindor  oxtroinos  of  wt'athor  and 
hii;h  alt  it  lidos,  flirt  horin^:  KH\'  studios.  Spon.sorod  hv 


tho  Tiihlio  Sors  no  Coinpans  ot  Colorado  at  Loads  illo. 
Colorado,  this  broad  ms «*st lyat ion  of  oorona  and  radio 
intlin*noo.  sssitohin^  siir^jos.  londuotor  si/.os.  rodiuod 
insulation  losols  and  oionoinios  of  KM\’  us  oontmumK 
Tho  'Tidd  and  l.oadsillo  projoots  and  othor  studios 
aro  tho  building  blinks  of  KH\'  knoss lod>;i‘.  nlakln^: 
possiblo  tho  d**si>;n  and  applioation  of  tho  transmission 
oipiipmont  in  sour  futuro 

Inner-Cooled  transformers  .  .  .  reduced  size  and  weight 
Iniior  Cooling  makt^s  maximum  u.so  of  oil  as  ooolant 
and  oolluloso  matorial  as  insulation,  drastioally  rodiio- 
inj;  ooro  and  ooil  si/o  Tho  siKnifioanoo  of  this  design 
hos  in  tsvo  niajor  aroas  First.  Innor  Cooling  now 
onablos  W’l'stintthouso  to  build  and  ship  transformors 
ot  onormous  oapaoitv  Tho  world’s  first  transformor 


for  your  future  system 


Determination  and  resourcefulness  to  design  the  industry’s  most  advanced  line  of  appa¬ 
ratus  .  .  .  New  Westinghouse  products  answer  problems  and  objectives  confronting 
the  electric  utility  industry.  At  2(M)  research  and  design  centers  across  Westinghou.se, 
the  industry’s  most  concerted  and  interrelated  effort  to  meet  these  objectives  is 
continuing.  This  capability  can  lx*  put  to  work  for  you  as  .  .  .  POWEHCASTINfi. 


with  I nrnT-(’(M>l»Hl  constnu  t ion  wa.s  installwl 

at  N»-w  York  State  KltH  trir  &  (las  ('onipany.  wei^hmn 
only  ;i.l  pounds  per  kva  On  hi>;her  voltage  d»*sinns. 
wei^tht  has  lH*en  hroujjht  down  to  1  pound  per  kva. 

.Seeond.  operating  cost  per  kva  is  now  lower  than 
ever  before.  I’erformante  has  improved,  permittmn 
r»*duetion  of  impt*dania‘s  and  loss**s 

'rhesei-ompellinj;  reasons eommend  the  lnner-(’ooU*d 
\V»»stinKhoust*  dt*siKn  for  the  transformer  of  the  future 

Vapor-cooled  transformers  . . .  combine  dry-type  safety  with 
liquid-filled  capacity  and  insulation  level 

Vapor-eooled,  vapor  (ias-msulated  transformers  are 
another  major  hreakthrounh  in  Wt»stinKhouse  power 
transformer  desijjn  This  teehnujue  u.ses  fluoriK’arbons 
to  transfer  heat  .  as  a  vaporizable  liquid  for  criolinK 


and  as  a  hiKh-dieltH-trie  Kits  to  insure  pro|H-r  insulation 
strength  Two  sueh  transformers  —  the  world’s  first,  at 
Baltimore  (las  &  Kleetrie  (’ompany  and  ('onsolidated 
Kdison  Company  —  are  now  in  service  and  promise  to 
Ih*  the  ultimate  answer  in  eonKested  areas.  'I'hey’re 
nontoxif.  nonexplosive,  tireprisif.  thermally  stable;  in 
brief— they  are  .safer. 

This  transmission  equipment  can  be  built  now,  because  for 
years  Westinghouse  has  plowed  earnings  into  research  to 
insure  the  future  of  the  electric  utility  industry. 

•\  tM..  M  irk  ..f  W.  -iinirl . 
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.  .  .  SF|  Gas  is  breakthrough  to  conquest  of  the  industry's 
costliest  arc  eitinguishing  problems 


spent  millions  m  product  dt*si>;ns  to  save  utilities  tens 
of  millions  in  future  constnu  tion  and  operation 


Sulfur  Mexafluorule  SKf  (Jas  is  the  interrupting; 
medium  for  a  ‘JtlO-kv.  la  inillion-kva  power  circuit 
breaker  now  hemj;  huilt  for  I’ennsylvania  I’ower  and 
l.i>;ht  ('ompany.  What  are  the  limits  to  i-apaiity  of 
the  SFft  hri'aker  principles  ’  There  are  none 

(’apacitv  IS  onlv  one  measure  of  the  most  sijtnitii  ant 
breaker  desi>;n  advance  m  over  la  years.  Safety  ’  SK» 
IS  inert,  nontoxic,  odorh-ss.  nonflamm.ihle;  breaker  is 
dt'ad  tank  const  riu't  ion.  Mainf  ename’  Drastically  cut. 
arcs  are  ext  in>;uished  without  >;as  deterioration. 
Wei^tht  ’  Heduced  up  to  (l.a  percent  over  comparable 
oil  breaker  ratin>;s;  foundations  «an  In*  simphtit'd 
t^uiet'.’  ('omparahle  to  oil  breakers,  ideally  suit*‘d  tor 
fho.se  substations  in  hiy’h  load  density  residential  areas 


Westinghouse  is  ready  now  to  build  lightning  arresters  at 
and  above  690  kv 

The  idea  of  a  nationwide  transmi.ssion  tfrid  hii;h- 
hj;hts  two  ihhhIs  immeiliately  .  extra  hi>;h  ^dlta^;e 
transmi.ssion  and  standards  of  reliability  never  before  J 
ai'hievt'd  KH\’  will  be  reipiired  to  move  lar>:e  blocks 
of  power  ei'onomically .  Hut,  a  basii-  problem  in  KH\'  j 
reliability  has  lH>en  li>;hfnin^;  outaj;e.  .Application  of  a 
i-ompletely  new  theory  of  hithtnin^  stroke  now  prom-  j 
is»*s  to  reduce  h^htnin^  fl.ishover  by  thrt“e  to  one 
KfTtH'ts  of  li^htnin^  on  different  desijtns  of  transmis¬ 
sion  line  can  now  be  predicttsi  with  far  greater  I 


for  your  future  system 


Capability  to  produce  the  industry’s  most  complete  line  of  reliable  apparatus  .  .  . 
With  utility  industry  progress  at  a  dead  run,  a  responsible  manufacturer  can  do  noth¬ 
ing  less  than  provide  equipment  as  operationally  perfect  as  manufacturing  science  can 
produce.  Westinghouse  ability  to  continue  to  meet  this  challenge  is  evidenced  by 
facilities  being  built  and  modernized  throughout  the  company  at  the  rate  of  70  million 
dollars  a  year.  This  capability  can  be  put  to  work  for  you  as  .  .  .  POWERCASTING. 


aivurarv.  Inireas»*<l  line  reliability  must  he  mateh»*d 
hy  improviHl  prottH'tion  of  inpiipment  WestmKhoiise 
IS  ready  now  to  huild  arn*sters  to  meet  the  obligation 
of  reliable,  tvonomieal  transmission  .  .  to  b9()  kv. 


You  can  reduce  distribution  investment  25%  by  doubling 
secondary  voltages 

Apparatus  invt*stment  in  distribution  systems  ls 
well  over  a  billion  dollars  annually  .-Xn  opportunity  to 
save  hundreds  of  millions  of  sueh  an  amount  can 
seareely  be  overliKiked. 

For  example,  in  a  hiKh-u.s«-  residential  area,  a  37 ‘  2- 
kva  transformer  may  .s»>rve  four  homes.  In  new  hous¬ 
ing  developments,  by  changing  over  to  240  480-volt 
service,  one  transformer  can  do  the  work  of  four  or 
hve  With  higher  sei-ondary  voltages,  primary  volt¬ 


ages  may  !>«•  ramt-d  to  2r>  kv  or  even  higher.  Thus 
ehminat»*s  pres»*nt  mterm»*diate  voltage  levels  and 
ne<*d  for  substation  transformation. 

•Average  industry  installation  costs  and  capitaliza¬ 
tion  rat«*s  indicate  higher  se<-ondary  voltage  systems 
will  .save  substantially  through  the  years  over  pn*sent 
conventional  systems. 

Westinghouse  is  ready  now  to  build  pole-type  transformers  at 
333  kva  for  commercial  loads. 

This  equipment  of  the  future  can  be  built  now,  because  for 
years  Westinghouse  has  plowed  earnings  into  research  to 
insure  the  future  of  the  electric  utility  industry. 

•  \  .  .  M.if  ..f 


you  CAN  •! 


su«...„rtWestin0house 


1 


is  intended  to  inerease  the  co¬ 
operation,  coordination  and  total  efTective- 
nesH  of  utility  companies,  their  consulting 
enKine<*rH  and  Wc-atinKhouse  in  lonK-ran^e 
planning  VV’est in-house  intends  through 
I'owercastinK  to  reduce  utilities’  total  ex¬ 
penditures  for  overhead,  planning  and  *“quip- 
ment  over  a  time  span  of  at  least  20  years. 


here’s  how 


POWERCASTING 

can  be  put 
to  work  tor  you 


WESTINGHOUSE  WILL  ,  .  . 


.  .  .  .Send  a  (|uali(ie<l  I’oweri'astm^;  Team  t< 
vour  office 


Help  you  outline  prohlems  and  ohjei  tives 
for  vour  particular  system 

.  .  Arrange  a  spi'cial  seminar  to  <l*‘tail  the 
projtvt  spiH'iticat ions. 

.  .  Muild  a  mathematical  model  of  your 
complete  system. 

I’reilict  your  future  system  needs  com- 
prehensu elv ,  aiaairatelv. 

I’ronram  your  e<iuipm*“nt  investment  and 
j;ear  it  to  the  power  demands  of  your  system. 


Only  Westinghouse  offers  this  Powercastinq  Serv¬ 
ice,  a  continuous  plan  of  action  for  stable  growth 
in  the  electric  utility  industry 


you  CAN  BI 


SURE..., f  TiWt  St  i  n0hou.se 


o 

* 


"Oiii  loi  tlu’  (’.om 

mg  Diiadr"  was  the  i iili  igu  i tin 
thfim*  lor  an  .\(lmiIli^tl ati\e  Sci- 
\uc‘s  (aMilfieiue  ol  the  I’aiilit  Ca»ast 
Kledi  iial  Asmi.  and  Paul  it  (loast 
(tas  A^sll.  in  Palo  Alto  in  niul-No- 
veinhtr. 

I  he  ke\note  s|)eakei  was  Walter 
I  inking,  piesident  ol  Aii/ona  Pnh 
lii  .Sei\iie  (io..  who  ilisinssetl  a 
thonght-pioNoking.  hntn.in  side  ol 
iitditN  etonoinits. 

“As  a  ntilits  president,”  he  s.iitl. 
“the  most  iin|>oit.int  piohlem  I  h.i\e 
is:  what  kiinl  ol  people  will  we  li.ne 
in  oiii  (oinp.iiu  III  seats  lioni  now!'” 

Me  s.nd  th.it  individii.d  ta|>.nit\ 
in  the  setting  ol  deniou.ns  i.in  hold 
the  etonoins.  |iist  as  this  is  tine, 
ni.tn.igeis  within  the  ntilits  toinp.i 
nies  must  ha\e  eiononiii  lesponsi 
l)ilit\  lh.it  is  lai  hioadei  th.in  pi  i 
son.d  gain,  .ind  thes  niiist  pio\e 
iheii  ahilits  l)\  aihiesing  solid  niil 
Its  eionoinus. 

I. Ill  king  s.iid  theie  is  a  need  loi 
I'.llh  (  entiii s -ts pe  entiepieiieiiis  in 
the  ntilits  hiisiness  tod.is,  “K.nh  o| 
Us  i.m  he  eiiti e|)ieni  in s.  I  he  op 
|>oi tiinities  .ne  here.  tod. is.  in  om 
own  indiistis.  We  knoss  there  ssill 
he  ih.inge,  .ind  th.it  theie  .iie  deii 
sioiis  to  he  in.ide  ” 

Disiiissioiis  in  .ill  lise  ol  the  dil 
leieiit  sei  tioiis  ol  the  (onleieiiit  sseie 
lisels  .111(1  .1  gieat  de.d  ol  inlonii.i 
tion  ss.is  exili.inged.  Ol  |i.ii  tii  id.ii 
note  is  the  iiiiie.ise  in  si/e  o|  the 
Pun  h.ising  and  Stoi es  Sei  tion.  w  liii  h 
h.is  |)iol).ihls  grossii  more  th.in  .ins 
oiliei  111  the  joint  grouj»  in  the  ji.isi 
lise  s:.iis. 

I  his  I  I  1  (  t  KK  SI  W  I  s  I  I  e|H)i  I  o| 
the  lonlereiiie  ssill  deal  ssitli  those 


sioiis  will  he  asailahle  latei  Iroin 
PCK.X  and  P( 

hill  Ismas.  industrial  relations 
manager.  .\i  i/ona  Puhlii  .Set  s iie  Cai.. 
lepeateil  a  (|iiotation  liom  a  P(!K.\ 
l-.dl  .Meeting  in  l  iesiio  m.ide  I  I  seals 
ago  to  help  set  the  tone  ol  the  ion 
lereiue.  It  svas: 

“Andiesv  Ciainegie.  the  gie.it  i.iil 
lo.id  huilder  and  steel  m.m.  pro- 
il.iinied  that  lailro.ids  sveie  niade 
up  ol  !*.■»',  man  and  .‘I'i  iion.  .Moie 
model n  students  o|  oiii  industii.il 
sieiie  base  leaihed  this  (oiiilusioii 
"th.it  hiisiness  .isseis  .iie  human. 

Ih'f  ni.iteii.ils  .ind  e(pii|)ment.  .ind 
lin.ini  ial."  “ 

I  he  sjK'.ikei  ol  II  siMis  .igo  thin 
s.iid  that  hiisiness  m.in.iginient  has 
not  genei.dls  leiogni/ed  the  sseight 
ol  the  “people”  lai  lor  in  hiisiness;  it 
knosss  little  .ihoiil  the  poteiili.il  ol 
indisidu.il  eniplosees;  it  h.is  doni-  .i 
|>ooi  jol>  .It  lele.ising  th.it  polinii.il 

(^uestioiii-d  Ism. is:  “1  wmidei  to 


das  boss  miiih  this  man's  ihallenge 
stiried  those  svho  heard  it? 

“In  the  dei.ide  that  has  passed 
siiiie  then,  esers  loinpany  repre 
sented  hs  the  men  here  tinlas  h.is 
expeiieiued  tiemeiidoiis  giowth.  W  e 
ii.ise  .iddi'd  millions  ol  iiisiomeis. 
Oiii  i.ipit.il  iiisesiiiieiit  hassksioik- 
eted.  Oiii  ( oiisii in  tion  and  opei.il 
iiig  hiidgets  base  heiome  astrononii 
uil.  Oiii  emplosi-e  losteis  h.ise  doii 
hied  .111(1  tiipled  in  some  (ases.  ^  et 
it  is  .1  s.ile  het  lh.it  in  most  ol  oiii 
(omp.inies.  the  .ittentioti  paid  to  .ind 
the  mones  spent  loi  ‘in. in  m.iinte 
ii.iiue  l.igs  l.n  hehind  th.it  loi  .ins 
othei  |)h.ise  o|  om  hiisiness. 

I  .iking  tlie  siihjeit  ol  peisonnel 
(leselo|)nieni.  |  M  W  isthi ook.  di 
ledoi  of  peisonnel  ol  West  Penn 
Powei  (!o..  olleied  sesen  steps  that 
might  piose  helplul. 

I  he  liist  ss.is  to  identils  the  de 
selopmeiit  needs  loi  .m  indis  idii.il 
(omp.iiis  Ibis  insolses  t. iking  .in 


S<K  iahilifies  afu-r  srssinns  i;asr  oppiiriiinitirs  for  “woodshcdiling" 
sessions  like  the  one  piiiured  at  left.  .Vt  right,  ihe  fisc  sponsors 
of  ihe  (onfereiKc  diiisions.  Seated,  from  left,  are  I..  F.  iieatie, 


Southern  C  alifornia  (las;  John  Peehles,  Southern  Counties  Cias; 
and  Kill  Isnias,  Arizona  Piihlir  Sersitr  Co.  Standing  are  Robert 
R.  Ilatih,  left,  San  Uiego  C>.A;L;  and  Roger  Harltes,  PC.  and  t 


PCEA-PCGA  Discuss  Responsibility 


Jiapeis  piesented  th.lt  .lie  most  (lose-  oifiiers  are  shossn  Hith  Dr.  F.  Duight  Barnett,  Stanford  Mediial  Center,  (enter.  From 
Is  lel.lted  to  the  keuiote  .iddlC's  h-ft  are  W.  F.  Johns.  PC.  and  F^.  siie-dtairman;  C..  W.  DcAih-,  SIH.IC-F^,  (o-i hairmati;  H.ir- 


Ploteedin"s  o|  the  tethim.ll  disUls  nett;  R.  AV.  White.  PC.  and  F.  lo-r hairnian;  and  W.  F.  Cfuitisler.  APS.  s iie-i haiiman 


108  Meetings 
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invcatoiy  ol  the  ia|>a(it)  ol  pitscm 
|K*rsonncl  within  the  coinjjatn  or- 
^ani/atiun. 

1  he  second  step  is  l<i  look  aheatl 
to  evaluate,  if  |K>ssil)le,  the  needs  of 
the  Ol j»ani/ation  in  live,  ten,  or  even 
j>ossihly  inoie  years  in  the  lutiire. 
.\t  this  lime,  at  least  a  tentative  de 
( ision  is  made  on  what  the  oiytan 
i/ation  slimline  will  he  .it  v.nioiis 
slaves  ol  the  Intme. 

No.  S  in  the  sei  ies  is  to  devi  loji 
.111  invenloiy  ol  the  s|K‘(ili(  (le\(  lo|i- 
iiieiu  needs  ol  indiv  idii.il  |)eo|ile  in 
the  (ompaiiy  to  lit  the  oi^.mi/ation 
ol  the  fnline.  Me  poiiiled  out  dial 
it  will  Ik'  lound  lh.it  the  needs  ot 
\. II  ions  iKojile  \.ii\  iremeiidoiisK . 
.ind  that  traininK  tin  out'll  |>acka^ed 
pio^iams  is  not  likelv  to  he  the  lon^ 
teim  answer  to  piohlems. 

I  he  lonrih  step  sngt'esled  h\  West 
hiook  is  the  appi.iis.il  ol  the  "ili 
mate"  in  the  (omp.iny  to  deteimine 
whellwi  Ol  not  theie  e\ists  .in  .iimos 
pheie  in  whiih  |>eople  .iie  emoni 
a^ed  to  jjrow  and  develo|».  It  .i  jmmh 
“ilimate"  is  loiind.  then  it  is  pioh 
.ihlv  time  lor  ireatiii>>  "|)osition  de 
siiiptions"  that  |K'rmil  the  m.i\i 
nitnii  exercise  ol  initiative  .ind  dei  i 
sioii-makin^;  in  each  |>osition.  It  in 
solves  establishing  .in  oi^.nii/.ition 
sti  III  tine  that  |K‘imits  the  lull  util 
i/ation  o|  tin*  v.nioiis  speii.dlies  nei 
essaiv  loi  the  m.iximnm  |h'I  |oi m.iiu i 
ol  the  ojiei.itinK  joh.  It  also  involves 
the  enioin.i^emeiit  ol  a  tree  IIom  ol 
inloi mation  iHiween  .ill  levels  ol  the 
oi)>ani/ation  and  .moss  dep.ntmen 
tal  lines. 

The  fifth  step  is  the  piep.n.ition 
ot  s|>ei.ific  development  .niiviiio 
planneil  for  eaih  of  tin  people  in 
the  oi^ani/ation. 

No.  ti— the  one  that  sends  ^•vel^ 
hiMly  to  the  .ispiiin  hotlle  is  iniple 
mentin^  the  pio^i.nii. 

Finally,  W’esthrook  said:  .  .  \on 

will  need  to  set  up  a  methiHl  wheie 
hy  yiHi  lan  lontinnoiislv  i  hei  k  the 
progi  ess  of  eat  h  individual  in  aihiev- 
ing  the  development  plan  whith  has 
Ikth  outlined  hv  him  and  his  hoss 
To  the  extent  that  these  iiuli 
vidual  developmental  plans  .ne  im 
plemented  and  piogress  made,  voni 
company  will  he  doing  an  elfeitivi 
|K‘rsonnel  joh.” 

I  vsc)  areas  ol  m.i n.igemen t  |k‘i 
loimance  standards  weie  tossed  out 
hy  Keitli  riirlev.  who  is  the  oig.ni 
i/ation  development  man.igei  loi 
Arizona  I’lihlii  .Serviie  (  o  .  hn  dis 
I  iission  Irimi  the  I  loot.  Inst,  he 
urged  that  iK'iloimaiue  st.ind.nds 
should  continue  to  he  set  in  teims 
ol  moral  strength,  integiitv.  jiisiiie 
and  conduit.  Along  with  these  st.md 
arils,  he  said  an  ap|)i.iis.il  svstem  is 
iK'edi'd  that  will  help  .ippr.n’seis  he 


nioie  ioni|K‘teiit  in  judging  the  man. 

His  seiond  disiiission  haikground 
was  that  |>ei  loi  nianie  standards  are 
needed  loi  eaih  manager  in  terms  ol 
s|K'iilii  measiirahle  results,  in  teims 
ol  dollais  .mil  lents,  lomparisons. 
trends,  elfii  ieni  ies.  eaniings,  pro- 
dnitivitv  im  leases,  and  all  the  othei 
l.iitoisol  woik  measiii emi'iits.  With 


these  standards  aie  needed  measui- 
ing  svsiems  that  will  serve  as  instru¬ 
ments  of  self-coiurol  as  well  as  lieing 
.1  basis  for  judgment. 

l  ire  same  conference  theme  will 
he  |)ursned  fuithei  at  the  next  meet 
ing  of  the  two  oigani/ations  on  .\pril 
11-12  at  the  Huntington-Shei  aton 
Hotel  in  I’asadena. 


(ieneral  Program 

IK'velopmeiit  anil  I'se  of  Man|H>wei 
S|mimvii  \\  iIIi.iiii  Imii.iv.  \ii/<>ii.i  >’iil>li(  Sciiiic  (  <■ 

Ihlllllllj^  llli  (  null  )  fill  I  Dhifl  III  f\.  hill  Imii.ix 

'iiiju  mill  Mmiii^fini  nt  l‘i  ilmiumiii  '>lmiilmil\.  Ki’illi  1  liiilix.  \n/<iii,i  I’uli 

111  Sfi  X  ill-  (  II 

!■  mplo'srr  Ih  i  i  hifiiui  ill  Miiiiiififiiii  iil,  Si/^i,  Fi  i.mix  mill  \iiii\iifiii,  isiii\,  |.  tl  \V  t-M 
liliMik.  \Vi->l  IViin  I’lixxii  (  I). 

I  iiifiiin  iiifi  h'liifihnrf  (  iiiii  ill  mill  iilinm.  Olin  H,  Riiie.  I  tall  I’lixxi'i  .S:  1  iuhl  l-i' 
Kiuiiiil  I  alili — krilli  I  .  I  III  li'x  .  S/<^),  iiH(»(X  </H(/  Mmiiitirini  iill’fifmiiimiif  Simiiimili 
Kniiiiil  lal>ll•-|.  11  VV  i'>l  liiiKil..  liiifihiMi  hr-iilnfiiiifiil  Maiutci  iiiriit .  ''•ufiiiyi'"i\ 
mill  \iiiiiiiprn  i\iii\ 

KiiiimiI  I  .ililr  Olin  It  Rini-.  /  ik/i/oxi  i  (  iiiiiiiiiiuii  iiIU’ii' 

Ihirc  hasing  and  .Stores 
S|HiiiMii  K  \V  II.iiIh'x.  I'I.  .mil  I 

lloxx  Vl.ix  VV I  liii|iiiixi'  III!  till'  \iliiiiiii>li.ini>ii  .mil 
<  i>liliol  III  I  iixx  Valiii'  I’liii  li.iM-s: 
l‘m(liii\ni)'  mill  S/on  x  (Hifiilivi  s,  VV  (..  |iihiiM>n.  I‘(.  ami  t 
Opi  1111111)1  Drpmtiufiil  I  ifu'/miiil,  S  (  .  Viiilt-i sun.  I'I.  .iiiil  t 
tl  I  niiiiliiiiC  null  luililiH)(  .tfffiiiuu  li,  II  \  I  li'iiiiiii|>s.  !*(.  anil  I 

linxv  May  \Vi-  Olil.iin  llir  Ni-irsvaix  I.i'ail  I  mu  - 
Stuns  lii  ifjiiiiiil,  R  I  I  oxx iiM-nil.  Sail  l)ui;i>  l.as  .v  t-  lfiliii  (  n 
I’liiilimniit  llliliiilf.  I  (  .  |.nil/.  (  aliloi ni.i  l  li'itiic  I’oxxri  C  n 

I  III  Ilf  liiiilwis  III  llif  .\f\l  Ihiiiilf.  VV  VV  lixnn  ami  |  \  railnxain.  ( .iilnniln.i 
(•I'lii'x.i  sutI  Dixisiiiii.  I  s  siii-l  t  i>i|).,  II.  K.  Riisr.  Sontiu'in  I’.iiilii  ('a>. 

Ill's  I  mil;  III  till  siiiifhifiui's  lull,  |)  M  riiiiliiit.  (alitoinia  I’.nilii  I  lililirs 

i*lani  .Accounting 

sianiMii  Riiliiii  R  ll.iitli,  S.ni  l)ii‘)>i>  (ias  ,<•  ricitrii  t.o 
Him  till  Hf)tiiliiliii\  (  liiwilu  aliiiiis  I  tilliiriii  f  (till  l‘lmil  Ifriiitiilniiiriiiifiliins.t  II 
I  .nl.iml.  Snnllii'in  ('.aliloi ilia  (.as  Co. 

I  hr  I  iiiilniiiinis  hiirulurs  SMIriii,  RoIk-ii  l>t*(,i'i'ir.  (.alitoinia  rii’iliii  I’lnxei  (o 
I'lmit  li  I  iiiiullu/{  icx  II  I'liiil  /or  .\(//ii(igrrfirn/,  I- .  |  1  >Kr,  l’(>  anil  K. 

Is  It  (  iipitiil  or  III II tr nailer'  |on  Haiiixx.ix,  San  1)ick«»  (>as  .'x:  KIritiii  (  o 
till  (iisr  Inr  SImiilaiil  Coils.  VV  I  kxir.  Sonllicin  (alitoinia  F.ilison  (  o. 

I  fifilii  iilioii  to  Mass  I’liifirils  limmils,  W.  |  Kiankliii.  Sonllicin  (alitoinia  l-ilison 
(  o 

III  I  nil  niiilnl  S\sirtii  (  xiNg  Hn  iiniiii  Dulii  l‘iiii  rssiuti.  Donalil  I-  Srison  Rrinini. 
Ion  R.inil  I  nixai  ir|nt'M'nialixi' 

Disburseiiieni  and  Pay  Roll  .Vciounting 
S|M>nsoi  |ohn  II.  I’l’clilrs.  soiitlirin  (  oiinlics  (.as  (  o. 

( ipi  iiilinfi  I  mu  tioiis  III  thr  In  omits  I’aMihlr  Sri  lion  mill  I  Is  /{rx/xoixi/ii/ilx  loi  sx. 

Inn  If  nil  (oiiliiil  of  Ihslimsrinrnis.  hniiirx  Waiini.  I- 1  l‘a«>  Naiiiial  ('.as  (  o. 

I'loi  I  ilmrs  till  /{r;ir,i'iii)i  mill  I'iismiii;  In  omits  I'lisiihlr  linns  hn  I’nsinriil.  |ohn 
l.ix.  Soiilhrni  (  alitoinia  (.as  (o. 

\lri  limir.ril  Milliniis  mill  I’liifnlmrs  tor  I'lOfrssiiiii  In  omits  l‘a\iilili  ,  I  VV  (  lostix. 
sonilii’in  (alitoinia  Kilison  (  o. 

I  mil  lions  mill  Hrsfionsihililirs  ot  tin  l‘ii\  Hull  Sniion.  Villmi  R  Vliulnll.  (  asL.iilr 
N.n nial  (.as  (  oi p 

l‘ii\  Isoll  Sriliini  rion  ilmi  s  Im  ihi  I’m  lioll.  R  t  I’.ii'li-x.  San  I)ir>;o 

I  .as  .V  t  Ici  tl  ii  (  o. 

I  fifilinilion  ol  \t  ri  limir.nl  Mftlioils  to  I’m  Isoll  I’lonilmis.  I  II  (  oin'hran.  l’(. 
.mil  r 

Economics  ol  ('.rc'dit 

S|a.nsoi  I  I  hratir.  Sonllirin  (alitoinia  (..is  (o 
lioiioniif  Isjinis  in  tin  I- sliihlislinifiit  ol  (reiiil  Im  llfsiihnlinl  I’ninisis,  VV.ixni 
Slone,  r(.  anil  I 

\\ hut  Ilf  Ihr  I  fonmnii  (  limiii  In isih  s  ol  n  Somiil  llffiosii  I’loi^imii?  I  M  |a<Lsiin 
Sonlliein  ('.alitoinia  Kilison  (  o. 

I  Ilf  I  tlli'.iilion  mill  Hints  ol  Hntimin  Ihiln  I’lonssni)^  on  (  olin  limi  hillou -iifi. 
|,iik  VV  Moll.  Vii/ona  I’niilii  Seixiie  (  o. 

I  \i,i  (miirplol  Mmi/ioiiri  I  tilr.iilimi  foi  /;,/,/  (  olin  limis  Hu  llmitr  Colhi  Im , 
VV  M  Kislier.  sontliein  (  .ililoinia  (.as  (o 
(  iiilii  mill  I  ollnlion  Inilm  innnlimi  /or  (  onliu  I  I’l  isomu  I .  Don  V  |.iiknian.  South 

II  n  (  oiinnes  (.as  Co 

It  lull  hr  Itiisir  t'rmimniis  oi  I  innl  ISill  I  olin  lions’  I’.nil  \  OsIm.iiii  (ilifoinia 
I  lei  1 1 II  I'oxx  ei  (  o 


L 


TO  IMSTALL  ^ 


TO  OPERATE 


Each  tank  side  complete¬ 
ly  corrugated  out  of 
one  piece  of  metal, 
requiring  welds  only  at 
the  corners. 


2.  No  thinning  of  the 
metal  occurs  at  corruga¬ 
tions. 


3  The  corrugations  do  not 
need  sidewall  bracing 
therefore,  another  possi¬ 
ble  source  of  corrosion 
is  eliminated. 


4  Tank  is  easily  cleaned 
from  above  and  there 
are  no  inaccessible 
areas  to  hinder  painting. 


5  The  tank  and  handhole 
covers  are  welded  in 
place  to  eliminate  the 
possibility  of  leaks,  how¬ 
ever,  bolted  covers  are 
available  if  required. 


6  Network  transformers 
with  corrugated  tanks 
are  smaller  in  size  than 
old  style  tube  type  tanks. 


Reduced  size  allows  in¬ 
stallation  of  larger  units 
in  existing  vaults. 


Protection  against  cor¬ 
rosion  is  provided  by 
undercoating  the  base 
and  the  lower  portion 
of  the  tankwall. 


The  core,  coil,  leads, 
supporting  members 
and  framework  are 
uniquely  combined  to 
give  ample  electrical 
clearance  and  to  obtain 
a  rugged  unit  that  is 
exceptionally  compact. 


Moloiu-y  N'ftwork  Transformers  are  uniquely  ilesitined  lK)th 
inside  and  out  to  pros  itle  a  superior  unit  for  use  on  secondary  network 
distribution  ssstems.  The  cormijated  tank  coupled  with  a  compact, 
nipped  core  and  coil  assembly  haviup  hiph  overkiatl  capahilits, 
offers  the  jwtential  user  many  reasons  for  purchasiiip  Slolouey 

Network  Transformers. 

These  units  are  available  in  tyjH's  conforminp  to  EE1-NK\1.\  Standards 
or  in  t\pes  especially  desipned  to  meet  the  recpiiri'ments  of 

your  network  syst»’m. 

Specify  Moloney  Transformers  for  every  applieation  .  .  . 

.Ml  .\l()np  The  Line. 


Low  sound  level  means 
better  customer  rela¬ 
tions 


Offices  in  AH  Principal  Citiat 


FACTOPIES  at  ST.  LOUIS  ao.  MO.,  AND  TORONTO,  ONT.,  CANADA 
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news 


This  riiiiiuT  fill  iIk'  larKcsl  c.irlh-tilU-d  (lain  in  Ihc  vsorld  al 
loll  Ih'ik  in  noi ihcasici n  Monlana  is  sliouii  lM-ini>  sscldt-d  on 
llic  lar^'rsl  sscldin^  |H)siiioniii^  talilc  in  Itir  >V('slcin  llcini- 
splu'ic.  It  is  iM'in^  lahiiialcil  lis  \llis-(  hahners  Mf)*.  (  o.  loi 
ihc  (oips  ol  l.ni’inccis 


Frank  I  honi|ison  cranks  up  a  IttI  I  Itiiick  on  his  Iasi  das  al 
ssoik  lor  I’acilic  l*ou<-i  Ik  1  ii;hl  (  o.  He-  slarti-d  ssith  PI’lkT.  at 
Ihc  lime  ihc  <ai  ssas  a  iiiricnl  iikhIcI.  Ihoinpson  started  as  a 
lincinaii  and  ssas  at  Ihc  Yakima  scisicc  ccnicr  al  rctircincnl 


(ore  drilling  at  ihr  site  of  ili^h  Moiinlain 
Sheep  Dam  of  Pacific  Norlhssest  Posser  (ci.  ssas 
recentls  conipleled.  Piihlic  jrosser  groups  hase 
tried  to  i;el  a  fise-vear  tnoraloriiiin  on  ihe 
proiecl,  ostensihls  for  hit;h  dam  fish  research 


(  helan  (  oiinis  PI  I)  saseci  more  than  million  in  i  onsirnc  lion  of  Kinks  Keac  h 
Dam  on  ihe  ( oinnihia  Kisei  hs  pnmpint'  t;ronl  into  I.OSI  holes  drilled  aloni; 
this  cniadi  liench  e\lendin^  easissard  liom  Ihe  liser.  When  Ihe  i;ronl  hardened, 
il  presenled  (  oinmhia  Kiser  ssalei  from  seepint*  thront;h  Ihe  east  hank  past 
ihe  conciele  ahniment  ol  ihe  dam 


I  ndert’oint;  lahiicalion  in  \llis-(  halmers  shops  is  this  losser  uheel  pil  linei 
assemhis  lor  Ihe  lirst  of  two  SH.INHI-hp  impnise  hsdranlic  tnrhines  for  Ihe 
|ashird  |M)wer  house  ol  Sacramenlo  Municipal  I'lilils  District.  Delisers  lo  the 
|M>wri  house,  which  is  on  the  I  p|K'i  American  Kiser,  will  he  (his  comini;  spring 
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AAanagement 


Middle  Snake  Stall 

riu'  iotii  (()ni|)anicN  that  make  up 
l*a(iii(  Noithwest  Power  (!o.  aii‘ 
li^htiu^  a  pI(>po^e(l  li\e \eai  mora 
toiium  oil  (oiiNtiiKtion  ol  dams  in 
llie  miildle  Snake  Ri\ei  area. 

Kiiise\  M  Koliiiisoii.  pKsideni  ol 
W’ashiiiKloii  W  atei  Powi  i  (  o.  and 
(liaiiman  ol  the  hoaid  ol  PNP. 
lermetl  llie  pio|)osal  “inlolei alile " 
heloie  a  Senate  Intel stati  (.ommettt 
snhi ommittee  heaiitig  at  1  iwiston, 
Idaho,  iti  mid  Novemliei.  The  tnot 
atoiitmi  plati,  olleted  l)\  Sen.  Wat 
till  (i.  M.iKtnison  (I)  Wash.)  .itid 
h.n  ked  h\  othet  Notthwest  sen.itoi  s, 
would  tIel.iN  ( otisti  IK  t  ion  ol  atn 
new  dams  oti  tlu'  middh-  Snake  he 
tween  I.ewiston  .mil  Hells  (..m\oti 
until  pit)  I  .ind  would  pro\  ide  lot 
a  lisheries  teseatih  iiid^tam  to  stniK 
ptohlems  ol  lish  ji.iss.i^i’  omi  d.nns. 

PNP  is  atti'inptiti^  to  hnild  .i  hi^h 
Moimtaiti  Sheep  dam  above  the 
month  ol  the  Sahnon  Ri\er  hnt  he 
low  the  tnonth  ol  the  Inm.di.i 
Rohitison  I  ailed  thi'  mot.itoiinm 
plan  ati  attetnpt  to  hhu  k  lonstini 
tion  ol  this  piojeit.  Rl  As  ol  the 
.itea  are  snppottiti^  the  moi.itotinm 
.IS  will  as  the  Noithwisi  Pnhlii 
Powei  .\ssn.  ( )n  ii  ioid  .it».iinst  it  .in- 
the  (.hattihei  ol  (.onnneiie  .ind  the 
Inlatid  1  ni|)ite  \\.itetw.i\s  \ssn 


Contract  Attacked 

|.  l.  (.oiette.  piesident  _.md  ^en 
eial  nl.nl.l^eI  ol  Moiit.in.i  Powei  (  o.. 
s,i\s  he  helii'Ms  the  .ittaik  on  .i  pow 
ei  i  onti  .11 1  to  si‘i  \e  ^  I'llow  sioni'  P.n  k 
w.is  ■■mi'ieU  .1  |ioliti(.d  nio\e  de 
sinned  to  inih.ni.iss  the  Nation. d 
Patk  Seixiie.  1  )ep.n  tniitit  ol  the  In 
teiioi  .md  (•iiiei.d  Sei\iii‘  Xdnntiis 
ti.ition  .Mill  .It  the  s.inie  time  iiiti 
I  i/e  a  l.i\|).i\inn.  iiuestoi  owned 
ntilitv." 

\tteni|)tinn  to  in. ike  politu.d  h.i\ 
h\  alt.iikinn  the  lotitt.nt  is  (.onnii's 
III. in  |ohn  I'  .Moss  il)(i.dil.i  who 
heads  a  Mouse  siihi onnnittee  tli.it  is 
iiuestinatinn  the  lontiai  t. 

As  .1  lesnlt  o|  the  Inioi  the  In 
teiioi  Depat  tnietit  h.is  .itinonnied  it 
will  leopeii  tlie  lotitiait.  I  wo  RI.A 


ioo|)etati\es  had  snhniitted  lowei 
hills  lot  the  ser\iic. 

C.oiette  sa\s  the  ih.itne  th.it  the 
RF..\s  olleted  lowei  rates  to  the  p.nk 
than  the  lonipain  olleied  lannoi  he 
snhst.mti.ited.  Me  |>ointed  out  the 
Mont.in.i  powei  |)l.in  and  the  RFA 
pioposals  lonid  not  he  lomp.ni'd  hi' 
laiise  ol  the  ^lealer  seiviie  .md 
stionnei  lines  pio|Mised  h\  the  loni 
p.iin . 

Too  Much  Rain 

Xitixitii's  ol  ,1  I. till  III. ikinn  Inin 
on  hehall  ol  .i  jHiwii  lonip.iiu  h.i\e 
led  (tO\.  Alheil  Rosellini  to  oidei 
■III  iiuestinaiioii. 

I  he  XX'.itii  Resoniies  Develop 
ment  (  orp.  ol  Deiivii  h.is  liiiii  ion 
dnitinn  ilond  seedinn  o|iei.itions  in 
sonlhwesi  XX’.ishini;ton  |oi  the  P.i 
(ilii  Powei  S.-  I.inhl  Cai.  to  lill  its 
hvdroilei  II  ii  leseivoiis  I  he  |m»wi  i 
lonip.mv  is  s.iiislied  with  the  ii-snils 
hill  l.nnii'is  ol  the  .iii.i  hl.nne  laini 
lossi's  on  .1  sin  pins  o|  i.dn. 

Rosi'llini  .isked  the  St.iii-  XXe.ilhii 
Modilii  .ition  Uo.iid  to  sindv  ihe 
ni.itter  heloie  ll't'  Deiuei 

linn's  leipiesi  |oi  .i  lenew.d  ol  its 
Ineiisi'  X  meteoiolonisi  |oi  the  i.im 
ni.ikinn  linn  h.is  ilinii'd  his  loni 
p.mv's  opei.ilioiis  well'  lespoiisihle 
loi  .m\  l.inn  d.mi.ine 

^  Mi'inheis  ol  the  M.iw.iii.m  Pnhlii 
I  'tilities  ( .onnnission  .iie  .ilti  ni|)tmn 
to  li.ive  I'liiiim.ited  lioni  tin-  ()nnn 
hns  (tOM'inmeiit  Reoin.mi/.ilion  Kill 
ni'.ilion  ol  ,1  |iosition  i.dlid  ‘lie.ii 
iii^s  olliiei  '  to  'he. II  .md  di  i  ide  .d! 
i  .ISIS  ol  lontioveisv  Ol  lilin. Ition  le 
nardinn  Inense.  the  ap|>lK  .ition  ol 
mil's  .md  ii'nid.itioiis  .md  inloiii' 
ments  iheieol,  inilndini;  the  delei 
mination  ol  i.ites  with  lespeit  to 
pnhlii  utilities’'  In  elicit,  the  Pl’C 
would  theti  hi'i  onie  .m  .ippi.ds 
1)0, ml. 


.MUS  INm\ 

VsvMialiiiii  Vll.iirs 

tvj 

(.roMih 
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Maii.i|>i'inrii( 
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Maniifai  Hirers-  l)islril>iiliiis 

ll»7 

MarkrI  l>t'srliipiiirnl 

11.’^ 

l*<'opU' 

Ill 

Opinion  Difference 

(ionlliitin^  opinions  on  RF.X  in 
teti'st  Kites  well'  voiieil  at  the  Region 
*1  lotiM'tition  ol  the  N.itional  Rural 
l  li'itt  ii  (  aiopi'i .It i\ i'  .\ssn.  at  I.ewis 
ton.  Id.dio.  in  earlv  N’ovemhei. 

(.Ivde  I  Fllis,  getieral  tn.mager 
ol  till'  N. Ition. d  Rnt.d  Fleitiii  C.o 
opei.itive  Assn.,  niged  letetition  ol 
the  pteseiit  RF.X  ititetest  lates. 

Knt  D.ivid  M.nnil.  RF.X  .idiiiin 
isti.itoi,  told  dileg.iti's  th.it  the  RF..\ 
piogi.nn  w.is  losing  pnhlii  support 
hv  insisting  on  hollowing  t.ites  he 
low  the  going  Kite  lor  nionev.  Me 
s.iid  theie  is  no  longtetni  litianiitig 
ptogi.nn  iti  the  goveitiment  todav 
th.it  olli'is  hoiioweis  sill  h  a  low  in 
teiesi  Kite  .is  the  Rnt.d  Fleitiiliia 
tion  Administt .It ion.  Me  ntged  the 
lo  ops  to  “stop  woiiving"  that  XX  .isli 
ingtoti  is  "out  to  initi  von” 

Money  Loser 

llie  goveinmeiil  owned  Kiitish 
(.oinnihi.i  Powi'i  (.onnnission  h.is 
l.iid  oil  .ihont  I.IKKI  woikeis  in  the 
p.ist  IS  months  lollowing  ioni|>li' 
tion  ol  its  livi've.ii  devi'lopnient 
piogi.mi.  lilt  lignie  is  .ihont  hall 
the  1  onnnission's  pe.ik  woik  lotii' 
ol 

Spe.ikitig  .It  .1  meeting  ol  the  Ki 
w.mis  {  lid)  ol  X'iitoii.i,  l..mii'  XX’hit 
t.ikei.  pnhlii  lel.itioiis  iliiil  lor  the 
I  onnnission.  s.iid  it  opi  i.itid  at  a 
loss  ol  loi  the  liist  six 

months  ol  this  ve.n  and  is  he.ided 
loi  .1  loss  ol  X.'itlO.tltHt  lot  till'  lull 
ve.n . 

►  Noithwi'si  Pnhlii  Powei  Xssii. 
.idded  to  its  st.ill  .Xlis.  I'dwm  h  .  I'd 
itiget  .IS  lev. mil  iihloi.  l  or  the  p.ist 
six  ve.iis  she  h.id  hern  pnhlii  itv  .md 
pnhlii  ii'l.itioiis  diiei  toi  loi  the  Fiist 
Pii'shv  III  i.m  (  hniih  o|  Poitland 

^  (  iiloi.ido  Rin.d  l  leitiii  Powei 
I'se  Xdvisois  Xssn.  w.is  reientlv 
loi  Hied  "loi  the  piiipov  ol  exihang 
iiig  ediii  .ilion.d  ide.ds  on  all  phases 
ol  iiiial  elei  ti  ilii  .Ition  "  and  elei  ted 
Ron.dd  X\  .idleigh  ol  .San  I.nis  V’allev 
I  leitiii  Assn..  .XIonte  X’ista.  as  presi 
dent;  Fv  (.hesiiev  ol  Xanipa  X’allev 
k  ill  nil  Xssii,  ol  Steanihoal  Spiings. 
V  i<  e  piesidi'iit;  and  Moward  Pi  ase  ol 
.Xlotmt.iin  X  iew  F.leiliii  ol  I.iinon. 


sei  letat  v. 
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^  V'ult'is  ol  (III-  (fiaiu  (.ouiit\  Pill) 
li(  Utility  Distiitt  have  appioved  a 
plan  III  itxrease  the  iiieiiibership  nl 
the  I’Ul)  iMiaiil  lioiii  three  to  li\e 
iiiemiKTs.  As  a  result,  present  loni 
niissioners  will  create  two  at  large 
(oininusionei  districts  and  PUD 
lominissioners  will  appoint  a  man 
lor  each  district. 

^  I'lie  l  aionia  Piihlii  Utilits  Uoaiil 
has  detidtsl  to  exclude  loreign  man 
iifattureis  fioni  hidding  on  geiui 
.itors,  translorniers,  switchgear  and 
othei  heaw  eijuipnient  reijiiiied  loi 
the  .Maylield  Dam  power  house  I  he 
hoard  actepled  the  rei ommeiidalion 
ol  laioina  (at\  Light  h\  a  m.iigin 
ol  oiilv  three  to  two 

^Olliiials  ol  \e\ada  (.oiiiits 
(Ualil.)  Iiiigation  Distriil  and  Pa 
lilii  (>as  and  l-'lettric  Uo.  are  hold¬ 
ing  talks  in  relerence  to  a  S.'ili  mil 
lion  joint  integrated  powei  and 
iiiigation  developmeiii  on  the  ^  uha 
.iiid  Bear  Rivers 

^  A  |oint  (ouimittee  o|  the  Soiuh 
west  Washington  PUD  .Assn,  .ind  the 
I'.astern  Washington  PUD  (.omniis 
sioners  Assn,  has  retained  (il.iiide 
l.estei,  lormer  letail  late  e\|Hii  loi 
Bonnes ille  Power  .Vdminisii ation 
.111(1  present  stall  meiuher  ol  Rui.dite 
Seivites  Inc.,  to  (ondmt  .i  studs  ol 
PUD  elei  tiii  late  patterns,  rules  .ind 
legulations  alletting  residential  .ind 
(oinmeiiial  lustomeis.  I  he  studs  i> 
the  fiist  sle|i  to  st.iiidardi/.ition  <>1 
PUD  |)i.i(tices. 

^  (a>hiuihi,i  Intel  st. Ill  (.oiiip.iil 
Commission  piediits  ih.it  .i  lin.d 
(halt  ol  the  proposed  (Oui)i.i(( 
.imoiig  seseii  I’aiilii  Noithsvesi 
states  on  svalei  uses  in  ilu  C.ohiiiihi.i 
Snake  river  ssstems  would  he  le.ids 
next  spiing 

^  .At  leasi  eleiliK.il  lilts  wt  u  iioi 
the  top  ol  the  he.ip  in  the  letiiii 
sumniars  tiiatle  hy  the  N.itioii.d  I  iie 
Piotectioti  Assn,  loi  P.t.aS.  l  itst  t.uise 
svas  tlelettive  oi  osei he.itetl  tooking 
.111(1  heating  etpiipnient.  setond  \\,i\ 
i.ireless  smoking  .ind  elet  ti  ii  .ills 
caused  I  ires  tame  thiid.  1  osm-s 
taiisetl.  however,  hs  eleitiii,il  liies 
topped  the  daiii.ige  list  with 
SI8.S,}99,00<1. 

^  Colorado  Piihlii  Utilities  Com 
mission  has  employed  David  .\.  kosh 
VsstH  iates  Inc.,  Washitigtoti,  D.  C.. 
to  res  iesv  Public  .Service  Co.  ol  (a>lo 
r.ido’s  retpiest  lor  a  highei  letuiii' 
from  its  insesttiieiit.  'Llie  PUC  said 
the  Piiblii  .Sersice  applitatioii  was 
tiX)  complitated  atui  det.iiled  to  Ik- 
h.itidled  hs  the  tegtil.ii  PUC  stall 


Gro¥fth 


\  sU'ct  skt-lt-ltMi  ufiKhiiiit  .iImmiI  I,2(HI  tons  takes  slia|M'  al  Htilish  (  oluiiiliia  lllrtlrit  Co.'s 
itieiiiial  eletirii  i>etieraliii|>  stalioii  silt-  on  Ihe  north  shore  of  Kiirrartl  Intel  near  \  an- 
(onser.  The  |M>uei  house  is  stheitiileii  lor  toinplelion  this  sear.  The  iirst  sleain-drisen 
l•enel alint'  unit  in  the  tniilding  is  stheduled  to  Im-  in  o|M-iation  in  Ihtil.  \  total  of  foni 
IMI.INMI-kss  generatois  Hill  Im-  in  ofM-ration  l)s  IttiS 


Distribution  Study 

St-.illle  (  its  Light  e\|Kits  to  tom 
plete  a  studs  next  April  on  .i  tom 
parisoti  ol  ‘Jti-ks  with  LlhP'  distti 
Imtioti  to  deteitiiine  il  liituit-  t-xteii 
sioiis  ol  its  prim.iis  disti  ilmt ion  sss 
tt  iii  should  he  .it  'Jli  ks. 

Ihe  Studs  is  heitig  diietted  hs 
I  sit-  (.le.isoii.  senior  eiigineei  in  tht 
ssstt-m  t  iiginet-i  ing  st-ttion  ol  the  in 
giiieei  itig  dis  isioti. 

(  its  Light  pteseiitls  luiis  ‘J(>  ks 
leedt-ts  lioiii  its  six  leteising  suhst.i 
tioiis  to  disti  ihutioM  siihst.itioiis  lo 
i.iit-d  .ihoiit  one  lot-. nil  stpi.iit'  milt 
ol  set  s  iit-  .nt-.i. 

I  ndti  the  pi. in  heitig  studied,  llit- 
soll.ige  svonid  ht-  it-dmt-d  .it  lilt- 
poles  diit-ills  I  tom  'Jti  ks  to  I ‘Jit 
JIh  s 

New  Unit  Approved 

Dnt-tlois  o|  the  s.in  Diego  (i.is  x 
I  Ititiit  (  o.  h.ise  .luihoii/ed  the  dt- 
sign.  pint  hast-  .nid  loiisti  ut  tion  ol 
Unit  J  ol  the  new  South  B.is  |M»ssei 
|il.int. 

It  ssill  tost  sl'>  million  .ind  hast 
.1  genei.iting  i.ip.ihilils  o|  1  IJ.hhii 


ksv,  the  same  as  Unit  1  ssliich  is  pies 
ends  iitidei  t  onsti  lit  lion 

Addition  ol  the  tsso  nulls  ssill 
i.iise  the  total  genei.iiing  tap.niis  ol 
the  (omp.ins  s  lour  pi. mis  to  9.M(.linu 
ksv.  .1  1(1' ,  im  least  ost-i  prt-st-ni 

<  .ip.it  its . 

^  I  .  S.  Bnit.in  ol  Ret  l.ini.ition  li.is 
.iss.iidtil  (onti.Kts  |oi  (-ipiipment  lot 
the  Uppt-i  .iiid  Low(-i  \iolin.i  powei 
pl.inis  on  the  (.ollhi.ni  projet  t  in 
ssestein  (  <>loi.id<>.  I  in  him  (onir.iiis 
go  to  Allis  ( ih.ilmei  s  \l Ig.  ( !o.  svitli  .i 
hid  o|  \J.'PJ.9JL  lilt-  (onti.Kt  loi 
geiieiatois  sv.is  ,iss,nd(-d  to  K.lliot  (  o. 
.1  disision  o|  tht-  (  .n  i  it-i  (  oip..  |oi 

VJh  l..'<J’) 

^  ( .oiisti  m  t ion  h.is  ht  gnn  on  .i  l.‘> 
milt-  natiiial  gas  traiisiiiixsion  pipt 
line  to  prosidt  .idditional  g.is  to 

s.in  Dit-go  (t.is  ,<(;  Lltttrit  C,o.  On 
(ompit-tion.  the  San  Diego  utilits 

Ssill  he  .ihlt  ti*  it-tt-ist  I  U.IMXI.IMMI 
in  It  ot  g.is  pel  d.is 

^  Bids  to  tonipleie  t  oiisii  ut  (ion  ol 
Maslield  Dam  ssill  he  o|>enetl  |an 
*)  hs  the  (its  o|  Latom.i.  Constim 
iMdi  was  h.dit-d  l.isi  st-.ii 
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KRALOY 


•  • 


FIRST  PVC  RIGID  CONDUIT 
INSPECTED  AND  PASSED  BY 
UNDERWRITERS  LABORATORIES! 


Only  Kraloy,  yes  only  Kraloy,  among  all  plastic 
conduits,  now  carries  U-L  listing  — another  first  for  Kraloy! 

High  impact  Kraloy  PVC  ( Polyvinyl  Chloride)  Rigid  Conduit.  . . 
the  lifetime  conduit...  the  perfect  conduit ...  won’t  rust,  won’t  pit.  won’t 
corrode,  won’t  support  combustion,  is  non-magnetic  and  non-sparking.  Kraloy 
needs  no  paint,  no  coating,  needs  no  lining,  and  its  mirror-smooth  inside  wall 
makes  fishing  easier  than  with  any  other  type  of  conduit.  Add  these  outstanding 
features  to  Kraloy’s  extreme  light  weight  (sec  chart  below)  and  you  have  the 
Ueal  conduit...  ideal  for  direct  burial  and  slab  work.  Installation  costs  can  be 
cut  drastically  with  light  weight  Kraloy  PVC  RIGID  CONDUIT.  Consider  the 
dollars  to  be  saved  in  handling  and  installing  U-L  listed  Kraloy  Conduit 
Cat.  No.  KE-1058  versus  steel,  n  rs»s  i  reti  aluminum  conduit: 


KRALOY  PVC  CONDUIT  is 
sold  only  through  wholesale 
electrical  supply  houses. 


NOTE  WEIGHT  COMPARISON  -  KRALOY  PVC  vs.  ALUMINUM  vs.  STEEL  CONDUIT 

U  L.  required  minimum  weight  per  100  ft.  including  couplings,  lbs. 


For  complete  information  on  Kraloy  PVC  CONDUIT 
and  installation  directions,  mail  the  coupon  or  write  to 
Kraloy  Plastic  Pipe  Co.,  Inc.,4720  East  Washing- 
ton  Blvd.,  Dept.EWT-ll,  Los  Angeles  22, Calif. 


Kraloy  Plastic  Pipe  Co.,  Inc.,  Dept.  HVVI-12 
P2()  F.ast  'X'ashinpton  Blvd.,  Los  Angeles  22,  Calif. 

Gentlemen:  Please  send  me  your  new  Brochure  on 
Kr.SLOY  PVC  CtiNOl'lT  which  gives  complete  informa¬ 
tion  and  installation  directions. 

Nome  _  _ _ _ 

Address  _ _ 

City  Zone  State 
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People 


budget  priced  PENGO 
TENSION  STRINGING  "TEAM” 

for  faster,  safer,  lower  cost  wire  stringing! 


MoiitaKTiff 


^  Kal|>li  K.  Iliil>l>;n(l,  nian.i^ci  <>l 
Ro(k\  .Moinilain  Klrcdital  l.ca^iii'. 
will  I  ('lil  t'  |an.  I  aiul  i^  to  lx-  mk 
I  (  ('(It'd  l)\  K.  I*.  Monia^riff.  I  lid) 
l>ai(l  Imn  Incn  in  the  utilitN  indiistiN 
lU'.iiK  l(>  teals  and  lias  Ixeii  man 
aj^t'i  ol  R.Ml'.I.  siiite  I'.M.').  I’l  ioi  to 
this  date  liis  taieei  was  with  pi  tile 
lessor  and  alliliated  (oinpanies  ol 
I'nhlii  Sei  \  i(  e  (io.  ol  (ioloiado 
.Moiita^i  ill.  who  is  an  indnstiial 
sales  ('nj)int'ei  with  I’nhlii  .Sei  \  ii  i 
( !o.  ol  (.oloiado.  has  heeii  with  llii 
(oni|>an\  siiiie  RtSd.  lie  is  a  j>iadn 
ate  ol  the  1'.  S.  Natal  Aiadeint  .ind 
a  ii  ^isieied  pi olessional  eiinineei . 


NEW  PENGO  SSOO  BWCP  TR-I  bullwherl  cable  puller  pulls  single  conductor  or  pulling 
line,  at  tensions  to  1.700  lbs  at  3  mph  in  high  gear,  or  to  3.100  lbs  in  Iom  Takes 
reels  to  44"  wide  by  69"  diameter  Neoprene-lined  bullwheels  take  manila  rope  to 
II4"  diameter;  or  smaller  pulling  lines  and  conductors  Powered  by  25  hp  gas  en¬ 
gine,  2  man  operation.  Ideal  for  use  with  PENGO  5000  series  tensioners  (see  below 


Here's  a  chance  to  gain  all  the  econ- 
omt.  speed  and  satett  of  tension 
wire  stringing  at  an  investment  that 
won't  strain  tour  line  construction 
equipment  hudget. 


Valid  H.  kaii/ld.  assistant  ti> 
(hi(  l  (  iigiiicd.  UuiiiicN  illt-  I’ow 
d  .\d  111  i  11  i  St  I  a 
-v  lion,  has  hi  t  n 

f  ^  .iwai ill'll  till' l)i> 

A  *  tiiigiiishi'd  .Sd  \ 

ill'  .\waid  and 
(.old  .M  (  da  I  . 
highest  tiihnti 
paid  h\  the  l)e 
paitineiit  ol  In 
It  I  ioi .  In  his  L’d 
Mats  with  BIV\ 


The  new  I’l'NCiO  .^500  Bullwheel 
Cable  Puller  pictured  above,  teamed 
up  with  a  PliNCiO  .*i()00  series  ten¬ 
sioner.  gives  you  a  wire-stringing 
combination  that  keeps  the  conduc¬ 
tor  in  the  air  all  the  way.  makes  it 
easier  and  safer  to  string  oser  ener¬ 
gised  lines. 


PENGO  5000  STR  I  34  combination  tensioner  and 
reel  dolly  has  Neoprene  lined  bullwheels  to  take 
conductor  sires  up  through  96  |565.  500  CMi. 
handles  reels  to  34"  x  72'  The  PENGO  5000  STR- 
I  54  IS  similar  but  larger  and  stronger,  tor  larger 
and  heavier  reels  to  44  »  72 " 


Kaii/lt'i 

Ilf  h.is  pl.iM'd  .1 
ni.ijoi  Kilt  in  divflopnunt  ol  poli 
(its  in  (oiniKiioii  with  i  oiistrni  tioii 
(il  lilt'  wiiilds  l.iigfst  high  soli.igi 
ti  .iiisniissidii  svsii  in 


Pl'N'CiO  tension  wire  stringing  equipment  is  av.nl.ible  for 
.m\  si/e  conductor,  lor  .ill  stringing  conditions.  \'ou'll  be 
hours  .ind  doll. ns  .die. id  to  consult  us  now  on  pl.inned  line 
construction.  We  iinilc  \our  inquirs .  Hept.  I  12 


^  Rffsf  (.williin  h.iN  hn  ii  .ip|iiiint 
id  .1  Inlliinu  I  f  pi  f  si  n t  .1 1  i \  f  in 
iiriiihi'in  (  .1 1  i  I  01  11  i.i  ol  Aih.iiiii 
I  I  .nisi ol  nit  I  ( .0.  I  It  is  .1  gi  .idii.itc  ol 
M.ih.nn.i  PolMiihnii  liistiintf  .ind 
h.is  h.iil  ni.iiu  \t.ii>  I'xpdidUf  in 
s.dfs  ol  llnoifsitnl  l.nn|)  h.dl.ists  in 
this  td  I  itoi  \ . 


New  PENGO-MILLER  Line  Stringing  Swivels 

Special  models  of  the  well  known  MILLER  swivels  have  been  redesigned 
specifically  tor  tension  line  stringing  use.  through  collaboration  between 
Petersen  Engineering  Co.,  Inc  ,  and  Miller  Swivel  Products,  Inc. 

The  result  is  a  reliable,  heavy  duty  swivel  of  proper  dimensions  to  pass 
through  stringing  sheaves  and  bullwheel  grooves  easily,  without  damage 


^  l>i  .  F.dward  1..  (  I.irk  is  ( .olorado's 
iiiw  iliit'iioi  ol  n.iinr.d  ifsoniifs  In 
thf  new  position  he  will  he  rcspotis 
ihlf  Ioi  looidin.iting  politics  ol  17 
st.itf  .igditifs  in  thf  n.itural  resourt 
fs  lifld.  Ilf  w.is  .1  (oiisiiltant  to  Pres 
iilfiil  lisdihow fi's  i.ihitut  tomniit 
Iff  on  w.itd  ifsonitfs  national  pol 
it\  in  I !).')!. 


ENGINEERING  CO.,  INC 
Santa  Clara,  California 


Telephone  AXminster  6-7712 


B-B 


ic 

[1., 

mm 

i*  u 

KEEPING  PACE 
WITH 
ELECTRICAL 
PROGRES 


Tin*  unique  Multi-l*ur|H)s«‘.  .Inslyn-nesi>;ned  Impulse  (ienerator  is  illui;trat(‘d 
at  the  up|K*r  left.  In  the  extended  |K)sitinn  as  shown,  the  generator  ean  dtdiver 
.standard  impuLst*  voltage*  waves  up  to  l.S(M),()<H)  volts.  By  folding  the  generator 
so  that  the  three  eapae  itor  hanks  are  parallel  to  eae  h  other,  fast  rates  of  eurn-nt 
rise  as  high  as  40.(HM)  ain|H*res  iK*r  murost*eond  may  Ik*  ohtam(*d.  .Also,  with  the* 
in.st'rtion  of  projK'r  eoils  and  resistors,  a  low-eurrent.  long-duration  surge  nrrrent 
(up  to  300  am|K*res.  3.(MK)  miero.se*conds  long)  for  testing  valve-ty|K*  lightning 
arresters  may  be*  obtain^!. 

At  the  up|H*r  right,  the  Surge  Current  ('lenerator  use*d  for  testing  the  alwlity 
of  prott*etive  equipment  to  eo|K*  with  lightning  di.se  harges  is  shown.  'I'his  genera¬ 
tor  will  deliver  as  much  as  r25.(K)0  am|H*res  (crest)  at  150.0<K)  volts. 

In  the  center,  there  is  a  view  of  the  Control  liiMim  which  includi*s  all  the 
niH  t*s.sary  modern  c*tiuipment  for  measuring  the  electrical  |H*rformance  of  Joslyn 
products. 

.At  the  lower  left,  the  High-Current,  60-Cycle  Bower  (Generator  with  its  1,000- 
horst*|)ower  Driving  Motor  is  illustrated.  The  mtH-hanical  stored  energy  in  the 
41 -ton  rotating  generator  field  can  Ik*  convert »*d  momentarily  to  more  than 
300,(KK)  kva  of  ekvtrical  energy  for  testing  circuit-interrupting  devices. 

The  sjK'cially  designwl  Test  Transformer  supplii*d  by  the  lligh-('urrent,  60- 
('ycle  Bower  (lenerator  is  shown  at  the  lower  right.  3'h(*  many  bushings  on  the 
cover  |K*rmit  external  winding  connections  for  obtaining  any  te.st  voltage  up  to 
72,0(X)  volts. 

Cenfinuing  Rtttorch  ond  D«v*lopm*nt  toward  the  gool  of  Bottor  Products  it  why  wt  hovo  boon  •  -  • 

|iaAa2&£Utg  jiwgncM  {jivt 


JosLvn 


MFG.  AND  SUPPLY  CO. 

155  North  Wacker  Drive  •  Chicago  6,  lllinoit 
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SAVE  UP  TO  40%  ON  NEW 

INDOOR  CURRENT 

JCX-0  line  available  in  200,  AOO, 
600,  and  800:5 -ampere  ratings 

A  full  line  of  low-priced,  miniature,  indoor 
current  transformers  is  now  available  from  the 
General  Electric  Company.  Designated  "Type 
JCX-0,”  the  new,  butyl-molded  units  are  avail¬ 
able  in  2()(),  400,  600,  and  800:5-ampere  ratings, 
with  non-removable  primary  bar.  Design  sim¬ 
plification  and  standardization  in  the  JCX-0  line 
permit  prices  as  much  as  40%  below  those  for 
equivalent  indoor-outdoor  transformers.  Specif¬ 
ically  for  indoor  use,  all  JCX-0  transformers 
carry  a  new,  grain-oriented,  silicon-steel  core 


December  1959  Electrical  West 


GENERAL  ELECTRIC  BUTYL 
TRANSFORMERS 


800:5-omp  General  Electric  Type  JCX-0  Current  Transformer  (actual  sixe) 


having  a  saturation  point  considerably  above 
that  of  cores  used  in  standard  indoor-outdoor 


models 


FOR  MORE  INFORMATION  on  General  Electric's  complete,  new  line  of  JCX-O  current  transformers,  con> 
tact  your  G-E  apparatus  salesman.  Or,  write  Getterol  Electric  Company,  Section  629-4,  Schenecrody  S,  N.  Y. 


T^ogre^s  Is  Our  Most  Important  Product 


GENERALS  ELECTRIC 


ASA  Accuracy  at  60  Cycles 

Burden 

B  0.1 

B0.2  B-0.5 

Primary  Amps 

Accuracy  Class 

200,  400,  600 

0.3 

0.3  0.6 

0.3 

0.3  0.3 

-J 
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►  Hcnr)  H.  Sthwaj»ei,  inaiiat'ii  ol 
engineering  lor  Poi Hand's  Sdnvagei 
\V<km1  C.orj).,  lias  been  added  to  the 
tethnical  (oininittce  o|  I'oiiland's 
Kngineeiing  .Maikcting  Assmi.ites 
IlK  . 

^  K.  .Sroii  (diffilh  leceiith  lesigned 
as  |)id)li(  lelalions  and  adxcrtising 
1  e|)i escniat i\ i-  ol  the  Sontliiin  Ne 
\ada  Powci  ( .o.  in  l.as  X'egas  to  »'s 
tahlisli  his  own  liiin,  K.  .S<oit  (.lil 
lilh  .\sso(  iaies,  l*id)li<  Relations  ,A- 
.\d\ ei  t  ising.  (>iillilli  joined  the  stall 
ol  the  electiif  ntilits  in  Nostinlxi 
Iha'i.  IK  will  (onlinne  to  sii\i’  tiu 
<oiii|t.in\  on  a  (oiisidt.int  basis. 

^  ileniA  (•.  kiihn  has  Keen  a|>|>oint 
ed  ihiel  rngineei  lor  l,\n<h  (  aiiiei 
S\ st  ein s  1 n<  . . 

S  a  n  I  I  am  is(  o. 

W  iih  mole  than 
L'l)  veals'  e\ 

|(  (  I  i  e  n  (  e  in 
(  o  III  III  II  n  i 
( alioiis  with  ein 
jih.isis  on  (all  iei 

I  (  I  (  |) lion (  .1  n d 

I I  1  egi  .1  |)h  (  i  I 

Kiiliii  (  II  i  I  I  \  and 

e(|iii|iim  lit.  h  i  s 
most  i(((  nt  ( iii|>loMiient  w.is  with 
1  (  iikuit  1  h  (tii(  ( .o..  San  (  .iilos,  .is 
executive  st.dl  eiigiiieei.  s|)e<  i.di/iiig 
in  (.iiiiei  tele|ihom  Kiiiote  coiitiol 
.111(1  (  oiii  III  II II  i  (  .1 1  ion  switihiiig 

sv  steins. 

^  Kolx‘11  K.  (aicliion,  l.isi  ol  tin 
I’.Kilu  Povvci  .V  I  ight  (  i>.  eni|)love(s 
who  seived  iiiidei  holh  ol  IM’.'sl.s 
[nedecc  ssoi  c  oiii|>.inies  in  tlu  (  .ispei 
.iie.i.  h.is  letiied  .iliei  .‘17  ve.iis  ol 
sciviK  III  tin  (le(iii(  ntilitv  imliis 
iiv  ll(  w.is  IM’.'sl  s  (iigimciiiig  si.ii 
IsIK  i.lll  III  (  ..ls|>(  I 

^  Dimald  R.  Millei  h.is  Ikiii  .i|> 
|ioinled  .issist.int  to  Iiank  M.  W'ai- 
len,  picsideiit  ol  Roiil.iml  (.iiki.iI 
1  lee  trie  (io.  lie  K  pl.iced  l  ied  R. 
Mi.Millan  who  h.is  heiii  |>ioiiioi((l 
to  .issist.int  gemi.d  iii.in.igii  ol 
l'(.K's  lustomei  sit  v  in  division 

►  Knell  F..  Wileox.  .Ill  einplovee  ol 
the  I'.S  \rinv  I  ngineeis  sime  IhS.'). 
h.i.s  Keen  in.ide  ihiel  ol  the  Fit 
ginecring  Division  ol  the  I’oill.ind 
Distrii  t 

Jirlin  I'.  IIixmI  is  new  in.in.iget  ol 
s.ilcs  planning  .ind  pioinotion  lot 
the  I’aeitii  Northwest  division  ol 
(General  I’leetiii  (ioinp.iiiv  s  .ipp.ii.it 
ns  sales  division.  He  h.is  Ixeii  with 
the  companv  sime  Ih.'H.  .iml  sime 
1919  has  Keen  in.in.iger  ol  tin  divi 
sion's  nearhv  'F.ieoina  olliie. 


Kiuikoidv  \.  Mi.ikiiniof  f  of  Koiiiicv  illc 
I’oucr  Xiliiiiiiisit.ilioii  has  In'CII  awarded 
the  Depai  liiieiil  (d  Inlerioi's  Meritorious 
Servile  avvaid  and  silver  medal  lot  out- 
slaiidint;  vsoik  in  designint’  the  lavoiKs  (or 
ai’t-kv  and  ItKT-kv  aiilolransloriner  swilih- 
ing  slim  lures  as  a  slandard  inslallalion  tor 
the  It  I’ A  Iransmission  svsiein.  Other  note- 
vsoiihv  assignments  loinpleled  hv  \hakuin- 
idf  imhide  anaivsis  and  iilili/ation  of  a 
(a|ilined  World  W  ai  II  (.ernian  g:ill-kv  ait 
hlasi  (in  nit  hreaker  and  iranslalion  of  ini- 
|Mirlant  Kiissian  leihniial  literature  in  the 
|M>vser  field.  I’reseiitalion  vvas  made  hv  Ad- 
niinisiralor  William  \.  I*earl  on  iN'hall  id 
ihe  Seilelaiv  of  Inleliol 


►  Riiltatil  A.  N'aill.  \\i stein  region 
.d  in.in.igi  i  III  I  dw.iids  ( !o.  Im.  in 
1  os  Angehs  .mil  loinier  .San  I'l.iii 
lisio  ni.in.igei,  h.is  Keen  elei  ted  to 
meinhei sliip  in  tlu  l.os  Angeles  S.iles 
1  xei  lit iv es  (  hih. 

►  R.  A.  “\\ edge”  KiMldington  is 
new  in.in.igei  o|  (aiidov.i  I'lihlii 
l  lilities.  (  oidov.i,  \l.isk.i.  lie  h.id 
Keen  in.in.igii  ol  utilities  .it  I’eteis 
hiiig.  .mil  will  he  siiiieeded  theie  hv 
(. hit  erne  Mtav. 

►  (.eoige  A.  Ilallet  is  mw  .iiting 
giiiei.d  ni.m.igei  ol  the  l.iiih.mks 
111  n  n  i  I  i  p.i  I  ntilitv  svsteni  Koiinei 
gem  i.d  in.m.igei.  I  tank  II.  Maph'- 
ton,  letiied  ll.dlei  h.id  Keen  his  .id 
ininisii.itive  .issist.int. 

►  II.  1..  Ki  iggs.  loi  inei  geiiei  .d  ni.m 
agi  1  ol  the  lliitisli  (  ohnnhi.i  I’owei 
( .onnnission.  h.is  Keen  .ippointed  to 
the  N.ition.d  1  nei  gv  llo.iid  ol  th 
Doininion  ol  (  .m.id.i. 

^  Kii'ite  S.  ('.aitadav  li.is  luen  .ip 
pointed  .Iiting  in.m.igei  ol  the  (.old 
tiiX.dlev  lleiliii  \ssn  in  I- .lii  h.mks 
lie  1 1  pi. Ill's  Niik  F.ideitt.  l.m.id.iv  is 
.1  nieinhei  ol  the  ho.iid  ol  diieitois 
ol  tile  .issoi  i.ition. 

►  Soul  II.  Ritsl  h.is  joined  the 
lleiitoii  (  oimtv.  \\  .isli..  l‘l'D  as  ad 
ininisii.itive  .issist.int.  lie  li.id  hien 
einploved  hv  the  \l  (’  .it  ll.mloid 
\\  Ol  ks.  Rii  hi. mil.  \\  .ish 


Here  are  the 
Graybar  Offices 
in  the  West 

ARIZONA 


Pho«nix: 

1700  North  22nd  Av*. 
ALpin*  2-2371 

Tucson: 

212  South  Park  Av«. 

MA>n  2-6439 

CALIFORNIA 

Bskorsfiold: 

282  "K"  St. 

FAirviaw  4-4755 

Frosno: 

101  Van  Ness  Avo. 

ADamt  7-4175 

len9 

800  West  16th  St 

HEmlock  2-2911 

lot  An9olot- 

210  Anderson  St. 

ANgelut  3-7282 

Oakland: 

191 1  Union  St. 

GLencourt  1-5451 

Ocaantido: 

805  N.  Tremont  St 
SAretoga  2-2141 

Sacramanto: 

1900  -  14th  St 

HIgate  4-8830 

San  Aarnardino 

655  South  "H"  St 

Turner  9-1051 

San  01090; 

720  State  St. 

BEImont  3-1361 

San  Jota: 

1376  N  Tenth  St 

CYpreu  2-9090 

San  Francisco: 

1750  Alameda  St 

MArket  1-5131 

Santa  Ana: 

301  French  St. 

Kimberly  3-8309 

Santa  Barbara; 

329  S.  Salinas  St. 
woodland  5-1013 

Van  Nuyt; 

15520  Cabrito  Road 

STate  2-9600 

COLORADO 

Colorado  Sprin9t:630  West  Vermijo  Ava 
MEIrosa  4  3701 

Danvar: 

104  Wazee  Market 

TAbor  5-71 II 

IDAHO 

Boise 

1325  Idaho  St 

BOise  3-2594 

MONTANA 

Butte 

604  E.  Aluminum  St. 
BUtte  3233 

OREGON 

Eugene 

2380  West  Broadway 
Diamond  4-2224 

Portland 

N.E.  60th  and  Banfield 
ATIantic  8-5661 

UTAH 

Salt  Islis  City 

336  North  Third  Wast  St 
ELg.n  9-8771 

WASHINGTON 

SuattU 

King  &  Occidental  Sts. 
Mutual  2-0123 

Spokane 

West  1033  Gardner  Ave. 
FAirfai  7-6611 

Tacoma 

2112  "A  -  St. 

MArket  7-0164 

FOR  IMMEDIATE  SERVICE 
ON  EVERYTHING  ElEaRICAl 
CALL  THE  OFFICE 
NEAREST  YOU 
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You  can  save  money  on  bookkeeping  time 
with  Graybar  as  your  auxiliary  warehouse 


At  l»‘ast  half  of  slor»‘s’ t raiisat  tioi\s  covtT  items  Oi>s(in^' 
under  a  dollar.  So  it'.s  easy  to  see  how  total  hookkeejiinr' 
time  ran  he  toj)hoavy. 

However,  when  you  make  tJrayhar  your  auxiliary 
warehouse  for  eleet rival  equipment  and  supidies,  you 
oj)en  possibilities  for  savin^rs.  An  invrease  in  the  num¬ 
ber  i>f  items  on  the  (Iraybar  order,  van  save  you  time 
in  writing'  orders  and  in  jirovessin^'  them.  So  van  the 
blanket  order  for  a  sjievilied  period.  Other  measures 
save  at  inventory  and  auditinjr  time. 

Sturt  u  ith  u  Incal  riill  Let  the  Oraybar  man  vome  in, 
study  your  system,  and  sobmit  revommendat ions,  ^■ou■ll 
find  it  worthwhile. 


Kmi>loyee-owned  Oraybar,  a  iiart  of  your  lot  al  vom- 
munity,  has  served  utilities  tout inuoosly  sinve  the  first 
lines  went  up.  W  hether  you  re<(uire  iteni'  or 
(Iraybar  is  your  most  jiravtival  sourv**  for  most  elevtrival 
utility  equii>ment  and  sujqilies. 


You  save  on  storeroom  costs 
Reduce  inventory  investment 
Insure  prompt  delivery 
Step  up  manhour  efficiency 
Simplify  bookkeeping 


When  Graybar 
is  your  auxiliary 
warehouse- 


ELECTRIC  COMPANY,  INC 

420  l»xington  Av«nu«,  N*w  York  17,  N  Y 


LOCAL  SERVICE  TO  UTILITIES  THROUGH  COAST-TO-COAST  WAREHOUSING 


GET 

THIS 

CATALOG 
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^  L.  Pollard,  (>|K-iatitiK  inaiiagci 
<)l  Puget  Souiul  Power  l-ighl  (.o.. 
f  has  hetonie  a 

Anieritan  Insli 
(>l  Electri 
t  a  1  Engineers 

(ontribu 

,;; ; f i to  the  de 
\elo|)inent  and 
Opel  at  ing  man 
Pollard  agenient  ol  a 

large  eleetrii 
utility."  He  has  been  in  the  elettri 
<al  utilits  itidusttA  since  1915.  His 
lareei  with  Puget  Sound  began  in 
19.111  as  superintetident  ol  steam  di 
\ision.  He  is  a  registeretl  engineei 
in  the  State  ol  Washington,  and  a 
past  president  ol  the  Eleitric  C.luh 
ol  Washington. 


.  .  .  for  complete  information  and  specifications  on  Buchanan 
sectional  pres-SURE-blocks.  One-Piece  terminal  blocks,  pres- 
SURE-terminals,  pres-SURE-connectors.  coble  and  conduit  fit¬ 
tings.  Mail  coupon  today. 


Buchanan  Eloctrical  Products  Corporation 
Department  W-12,  Hillside,  N.  J. 

SEND  ME  A  FREE  COPY  OF  YOUR  NEW  CATALOG 
Contracting  and  Maintenance  Edition 
Manufacturing  and  Production  Edition 

Nom«‘  - 

Title  — 

Company 

Street  Address 

City  Zone  State 

Type  of  Business 


►  F.  T«»m  Parks,  1)9.  leiued  vict 
president  and  directoi  ol  Publit  .Sei 
\i(e  (io.  ol  (iolorado,  died  at  his 
Denver  resiileme  ()»t.  22.  He  had 
retired  in  I95S  allei  ,19  sears  with 
the  (oinpain. 


^  Douglas  E.  Kolioii  is  tin  i 
lepieseni.itive  ol  the  Kirlin  ( .o 
.S.dt  L.ike  (at\. 


^  |.  .V.  l.onglev  h.is  beeti  piomoted 
to  regional  represent.iti\e  lot  tr.in> 
mission  .ind  (Mn 
ti  ibution  erpiip 
ment  lot  .\llis 
( .h.dmet  s  M  I  g 
( .o.  New  m.in 
.igii  ol  the  .S.in 
I'  1 ,1  n (  i s(  o  d  i  s 
1 1  i »  t  is  T .  E . 
Mexers  .ind  pin 
moled  to  man 
agi  i  ol  tin  Pot  I 
l.md  distiitt  is 
(t.  k.  I.exvis.  In  m. iking  the  ( haiiges. 
\l(\eis  ti.mslii>  Irom  Poitland  to 
S.m  li.uniMo  .md  lewis  liom  .S.in 
I'l.imisio  to  Poiil.md.  I  ongU  \  ion 
t  i  n  u  es  to  h  e.i  d(|  11 .1  M  el  in  S.i  n 


Keeping  line  clearance  costs  DOWN 
goodwill  UP 


1 


Proven  |H>wer  ixiuipment  and 
Davey  trained  ro|)t'  clinilvrs  . . . 
that's  what  makes  Davey 
Surgical  Line  Clearance  so 
econoniieal.  Utilities  can  rely 
on  the  de|H‘ndahle,  ellieient, 
and  oddfitahlc  Davey  crew. 
It  will  pay  you  to  talk  ov»>r  your 
trt'e  maintenance  problems 
with  the  West's  leading  line 
clearing  s|H»eialists — Call  Davey. 


^  I  t  ank  S.minlers  h.is  Ixa  ii  .ippoim 
1(1  to  the  lUAxh  (le.ited  position  ol 
.issisi.mt  s.iliN  m.m.igii.  \Vestiin  Di 
vision.  1>\  Willi. mi  Ui.ind  .<•  t  o 


^  .|«nk  \d.ims  leli  Souiluin  (..di 
loini.i  Ellison  (.o.,  S.m  llei  n.ii ditto, 
to  luioim  the  Iiisiio  i  epi  e>ent.il  i\ i 
ol  ( .intis  .\llHi  ile  ( .o.  He  w.is  in 
(oming  (haiiin.m  ol  the  new  Allow 
head  (.li.ipter.  IKS.  so  will  he  n 
pi. lied  h\  Willi.nn  Rittei.  |.inu> 
MiMillen.  (•  I  Su|)pl\  (.o..  m.m 
ager.  S.m  Uet  ti.ndino.  w  ill  he  \  it  i 
(  hail  man. 


DAVEY 

TREE  SURGERY  CO.,  LTD. 

OF  CALIFORNIA 


SAN  FRANCISCO  •  Russ  Building 
LOS  ANGELES  •  Story  Building 


AVEY  1 

w 

PRESERVES 

TREKS 

December  1959— Electrical  West 


News  121 


►  Verne  Gill,  lormtrlx  rri  ('.apitol 
Wholesale  Elettric.  Sacramento,  is 
now  Zinsco  Elettrit  Pr(Hlurt>’  San 
Diego  represenlalixe. 

►  John  kyt'sith,  wiio  was  with  Ste 
her  Lighting  in  Los  Angeles,  is  mrw 
with  Pvle-National  in  San  Fraiuisto. 


^  Malt  Noatk,  who  h.is  heeii  with 
( )i .mgihiii g  loi  main  \t.iis.  is  now 
ie|iiesentativi  ol  (  oinnuKial  l  ight 
ing  .V  I' (|ni|inient  ( .o  ot  I  os  \n 
gehs.  in.ikii  ol  Ihioiisunt  .mil  in 
i.iniUsiinl  sl.iileis  .mil  l.nn|».  with 
I il  I  ii  es  .It  t>S  I  Mat  ki  t  St 

^  Max  E.  Nelson  h.n  liei  n  .ippoim 
ell  to  the  new  |iositii)n  ol  einploxei 
tel.itioiis  m.in.tgii  ol  S.m  Diego  (..is 
V  Kleitiii  ( .o  I  he  new  ile|i.ii  iim  nt 
t.ikes  o\ei  limitioiis  loinieiU  h.m 
illeil  h\  the  itiihtstti.il  lel.itioiis  .mil 
|iei  soimi  I  ile|t.ii  tini  ills. 

^Koheii  W.  Diikiiison  It. is  hull 
.i|)|ioiiiit il  iliieitoi  ol  the  Soiliiiin 
Ki. II  lots  Depai  iineiit  ol  Aiomiis  In 
iein.iiioii.il  I  he  's.ml.i  Siis.m.i  So 
(limn  Re. II  till  I  \|>ei  inieiii  i  omes  mi 
(II  I  his  jiii  isilii  lion 

►  Neil  W.  Plalh  is  iiev\  geiiei  .il  sii 
|iei  inti  iiileiil  ol 
Sil  l  I  .1  P.ii  i  1  il 
Pow  el  (  ,o.  I  le 
sill  I  eeil s  r.  ( .. 
Uar  net  I .  \  ii  e 
|ii  es  ill  en  I  .i  n  il 
genet  .il  sii|)ei  in 
leiiileiit.  who  II 
I  i  I  I'll  ill  Olio 
hei  .  Pl.ilh  h.is 
heeii  with  the 
ioni|>an\  siiii  e 
Ih.ht  lot  till  |).isi  \e.ii  .mil  .1  h.ill 
III  h.is  hull  .issisi.mi  geiieial  siipei 
mil  nileiil. 

^  (iharles  E.  (.iMMlwin  |i..  loimei 
S.m  l-r.miisio  ilisiiiii  ni.m.igei  ol 
(.ititi.il  lleiliii  Sn|)|il\  ( .o,  1  el  il  eil, 
h.is  joineil  P.iine.  Wehhei.  |a(kson 
V  (.intis,  iinesimeiit  hiokei.  .is  ug 
isteieil  ie|)iesent.ili\e  in  S.m  li.iii 

I  isi  o 


^  RoIh'ii  L.  Skoiie  is  now  |>iinii|>.il 


engineer,  eleitrii.i 


Skiilii 


ilesign,  lor  Se 
.title  Lii\  I  ight 
He  has  he  e  n 
with  the  utilitx 
sinie  Ih.iti.  .mil 
w.is  m.uli  sii|)i  t 
\  ising  seiiioi  en 
gineei  in  IhiT. 
I  le  is  .1  gi  .iilii.iii 
ol  the  I'nixei 
sii\  ol  Washing 
Ion  .mil  a  mem 
hit  ol  AIEl 


aboo 


During  the  past  three  or  four 
years,  hundreds  of  thousands  of 
F'isher-Pierce  (KUHl.A  controls  with 
a  half  a  second  time  delay  have 
yielded  exactly  oitf  complaint 
about  false  turn -off  reitortedly 
caused  by  lijrhtninp. 
This  field  experience 
also  includes  many  mer¬ 
cury  vajtor  installations 
-one,  in  fact,  where  KKK)  lights 
are  individually  controlled  by 
fiiiOOA  units.  What  could  be  better 
proof  that  long  time  delay  isn't 
necessary? 

The  facts  and  figures  we’ve  been 
able  to  dig  up  help  explain  why 
turn-otT  doesn’t  occur  and  why 


long  time  delay  isn’t  needed.  The 
intensity  of  the  average  flash  — 
measured  at  the  control  — doesn’t 
begin  to  reach  the  turn-otT  level, 
nor  does  it  last  for  the  nece.ssary 
half-.second.  A  flash  rarely  ex¬ 
ceeds  0.001  second. 

Hut  even  if  the  numbers  are 
hard  to  believe,  what  has  happened 
in  the  field  still  makes  the  most 
.sense  of  all:  lightning  just  doesn’t 
make  a  good  case  for  long  time 
delay.  It’s  a  bugaboo  that  can  cost 
you  needless  man-on-the-pole 
hours,  if  you  let  it  bite  you. 
The  Fisher-I’ierce  Co..  43  Pearl 
Street,  South  Hraintree  85, 
Massachusetts. 


FISHERT^PIERCE 


PHOTOELECTRIC  LIGHTING  CONTROLS 

AN  AFFILIATE  OF  SIGMA  INSTIUMENTS,  INC. 
Fo>  phnuf  mimhri  of  ilo\r\l  trptr\rt)tnlirr  \re  ntliftihhif  iiulr\  in  hntk  of  hook. 
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ALLIS-CHALMERS 


ifipim 

i|nl| 

im| 

■liyTi 

JldllH! 

■UmL 

Manual  shutoff  valves  serving  transformer 
cooling  equipment  piping  are  opened  when 
dual  cooling  is  necessary.  A  transformer  can 
be  taken  from  service  without  draining  the 
oil  from  the  unit  or  its  piping. 


Either  of  two  90-mva  transformers  is  capable  of  carrying  2/3 
of  the  combined  capacity  by  using  the  '"dual-cooled"  feature 


sion  joints  betweon  transformers.  Header  pipes 
allow  for  manual  cutoff.  The  instillation  has  been 
designc'd  to  permit  adding  a  third  transformer 
should  demand  require  it. 

Dual  cooling  is  but  one  of  many  A-C  advantages 
resulting  from  continuing  transformer  research. 
Others  include  corona-free  design,  quiet  opera¬ 
tion,  reduced  size  and  weight,  high  short-circuit 
strength.  A  call  to  your  A-C  man  will  bring  fur¬ 
ther  dual-cooling  power  transformer  details. 


Wisconsin  Electric  Power  Company  counts  on 
desifinnl  in  rower  transformer  emergency  capac¬ 
ity.  Exclusive  dual-cooled  arrangement*  uprates 
either  one  t)i  the  90-mva  transformers  to  120  mva 
if  the  other  is  removt'd  from  the  line. 

The  active  transformer  utilizes  all  of  the  other 
unit’s  oil-to-air  C(X)ling  equipment  to  dissipate 
heat.  In  normal  operation,  each  transformer  uses 
its  own  ctxilers  independently. 

Stepping  dowm  138.000  volts  to  13,800  volts,  the 
transformer  b,ink  employs  accordion-type  expan¬ 


POWER  FOR  THE  FUTURE 


foi  phone  nunihri  of  r/o\rtf  irpie\entathr  \ee  odt'etliiitig  index  in  haek  of  hook. 
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1  his  giant  ?()()  K\\  gantry  type  I  indherg  hardening 
turnaee  is  tlie  nevvest  and  largest  ever  built  to  meet  the 
nu'st  exacting  heat  treating  retjiiirements  of  today's, 
and  toniorrou's.  missile  metals  It  aeeommodates  an  el- 
leetive  work  K'ad  nearly  7  ft  m  diameter  and  24  ft  long 

Now  m  operation  at  I  mdberg  Steel  I'leating  C'lMii- 
pany's  Melrose  I’ark  IMant.  the  controlled  atmosphere 
mstallatiiMi  is  both  K>itom  loading  and  K>ttom  (.pieneh- 
mg.  I  he  hf'  by  57'  pit  —  2.S'  deep,  beneath  the  towering 
eleetrieally  heated  furnace,  houses  the  lo.idmg  station. 

2  quench  tanks  (atmosphere  and  salt )  .ind  w.iter  wash 
tank.  Work  loads  pass  from  furnace  to  quench  through 
an  airtight  seal,  permitting  complete  ci'ntrol  and  pre¬ 


cise  duplication  of  atmospheres  and  treating  cycles 
In  the  hardening  furnace  there  are  fne  control  zones 
which  operate  between  250  f-  and  2050  1  Saturable 
core  reactors  automatically  vary  the  \olt.ige  to  the 
Nichrome*V  heating  elements  between  2  2  and  220 
\olts.  depending  on  temperature  and  load 

I  he  selection  of  Nichrome  \  b\  1. indherg  to  supplx 
reliable  and  cK'sely  controlled  heat  and  temperature 
in  this  furnace  is  further  evidence  of  the  confidence 
that  industrial  leaders  have  m  the  qualitv  and  per¬ 
formance  v>f  Driver-Harris  high-mckel  alloys  Whv 
not  benefit  from  their  experience  lell  us  about  your 
requirements,  •t  m  Ufj  i  n  ri-  nir  rn*  ti-r:  company 


HARRISON,  NEW  JERSEY  •  BRANCHES:  Chicago.  Detroit.  Cleveland.  Louisville 
DistrllMjtof :  ANGUS  CAMP0ELL,  INC  ,  los  Angeles.  San  Francisco  •  In  Canada,  the  B  GREENING  A/iRE  COVPANY.  Ltd  .  Hamilton,  Ontario 


Preformed  cold  drawn  Nichrome 
Heating  Elements  being  anchored 
into  place  indicate  tremendous 
size  of  Lindberg  missile  furnace 


Nictarome" 

ELEMENTS  HEAT  WORLD’S 
LARGEST  MISSILE  FURNACE 

2500  feet  of  extra  heavy  Nichrome  V  Wire 
provides  5-zone  heating  up  to  2050“F 


DRIVER-HARRIS*  COMPANY 


Of'  T«€  COMPirre  LINF  O*  A:  .  »  T‘m  t  .  E  .  TK  ■  a.  :  .  t  ’  KV 


AND  AT  ^  A' 
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Market  Development 


METERMAN’S 


Equipment  Workshop 

r>.i\  .Ur. I  U.iiluiN  .111(1  Iiumii(n> 
lioini  ((i>niiini>ts  n.iw  iIu  iu  w  (  U( 
tiii.il  (<{iii|>nu  III.  Ii\(  .111(1  ill  |ii( 
IIIICN.  .It  lIlC  .ill  <l.l\  WOI  kNll(l|l  N|>(lll 

Mticd  li\  the  ( ..ililiii  iii.i  lloiiK  l((i 
iiiiinio  \nmi..  Il(iiiii  1  ( oiiiiiiiisiN  ill 
r>iisiiu  .iikM'.u  il  i(  (.-t.iNi  ll('(iii(.il 
\^Ml.  ill  S.iii  I- 1  .UK  is(  (1  N(i\  II 
I'l.iii  (.iictulh.  (i|ui|>  w  ix  K  .111(1 
li(.uuil\  ii.iiiii.illx  .U(  iliitc  ^ui(l(N 
III  ^iKxl  kill  lieu  il('si<4U.  .i((iii(luK4 
1(1  l)tsii;ii(i  |. UK. Ill  Sill. 11 1/(1  ^ll( 
>Iki\\('(I  Ix'Iiiic  .111(1  .iliii  Niiilo  III 
kit(lK'll^  lll.lt  ll.lll  ll(  (  ll  I  (  IIKkU  l(  (I 

III  |Mii  iIk  |)i(i|H  i  ( (jui|iiii(  III  ill  iIk 
|ii(i|i('i  |>l.i((  .111(1  III  iii^  tin  "iiiu 

(iiKii'  ill^i(ll. 

|•(■.UlUl^  III  iIk  iu w  i.iiiiio  \\(i( 
iiild  l>\  lUtiv  i’liKtiiKi.  (.dui.il 

I  Id  nil.  (  l.ii.i  Slid  lull  IK  .  I  l(il|iiiiiil. 
I  dll. I  I’liMid.  \(iii;(.  M.iiv  K(ll\. 
IMiildi.  .111(1  I  slliti  |).i\.  Mil)>i  it  III  III” 
liii  Hell  II  K.iiidiil.  \\  (  nI  iii”lKiiiM 
K(li\  Kiidiiiii.  wliii  ( .iiiK  tiiiiii 
\|l|lli.UK(  I’.ll  k  Idl  IIk  Will  kslKIJI. 
diMiilK'd  iIk  IK  w  .1111(1111. ui(  (l( 

IldNlillH  lid  /(Is 

\  |>.u.kI('  III  |i(iii.dil('  .i|i|>l  i.iiK  CN 
Nliiiwt'd  iIkm  lKl|itiN  ill  .Kiidii  .111(1 


I  he  lliicr  uiKht's.  Icll,  sliricil  ii|i  tlir  birw 
iti.il  tJiiM'il  Miuh  \<lii  XImiiii  \\.l:(hill^. 
S|M'.ikiM^  i\  (  lai.i  Slid  Inn  IU-,  liitl- 

|Miiii(,  hIio  is  sli  .li^hldiiiit;  iiiil  a  Hashtlax 
|ii(ilildii.  I  he  .11  Kits:  I  (Ilia  IViMid,  S(iri{c: 
Helix  Hiiellnei,  (■-I-  ;  (  len  lilsin^ei:  Dm- 
iillix  tlai  liiiair.  Hlixllis  1  arscii,  (.eiietal 
I-immIs;  I  mi  I  aFiiiitaiiie,  ( .al^(lll;  l.liialM  tli 
I  liiii.iii,  \\  |.  laiuasler;  Willa  Sdimidi, 

I  III  (  .  I  lie  xs  ill  lies.  Kalhleeii  Kiiik. 

I  iiiiiii  Oil;  |aiiel  MiNair,  l*<.  ami  I; 
K.illileeii  Maxes,  ll.iiix  Imiuslix  iil  Niiilli 
eiii  (  aliliii Ilia.  Niii  in  ihe  pidine.  Maix 
Kellx,  IMiildi,  amt  li.imes  Hiexxei,  <iin- 
siill.nil.  (slid  liMik  llie  p.nl  III  .1  p.ii;e 

|lld\Kl(’(l  .1  llllllllld  III  llsi  llll  IdljKs 

lliiscxdii  \\  .Is  (  iiikIik  ted  li\  Ix.iImi 
\  .ui”li.ui.  K.illiixii  Miidii  .111(1  j.iiK  l 
M( \.ui  III  I’.nilK  (..is.uid  ll((liK 
(  11 

\IikIi  \(l(i  Alidui  W  .isluiu;.  iIk 
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ilic  (lilli(iili  (lKii((  lid\x('(M  sd.ijis 
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Get  Sustained 
Accuracy  Even 
as  System 
Capacity  Grows 

Sanuamo  |J  Waithour  Meters  pro- 
X  iile  the  lon>;-lite  .ieeiir.itx  that  is 
so  essential  as  lest  intervals  len>;then 
and  residential  loails  intre.ise  Ihii- 
form  load  eurves  from  1  S  throu>;h 
lull  200  amperes  prove  the  J2's 
sustained,  '  sir.ii>;hi  line  .itcur.ux 
on  Kith  li>;ht  and  hiavx  loads 

The  12.  xxith  its  sloxx  siH-ed,  extep- 
tionallx  hi>;h  torque,  and  ahilitx  to 
Ix'.mn  measurini;  on  texxer  startin>; 
xvatis  than  other  meters,  provides 
unexeelled  extended  ranite  meter¬ 
ing;  tor  all  serxiies,  present  anil 
potential 

SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD.  ILLINOIS 


OTHER  METERS 


UP  TO  15®/o 
MORE  TORQUE 


STARTING 

WATTS 


J2 

OTHER  METERS 


UP  TO  25*0 

LESS  STARTING  WATTS 
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Fresh  Air  .. .  heated 
fresh  air  in  one 
portable  unit! 


*  Weight  only  62  pounds  •  Safe  fresh  air  blown  into 

*  SOO  to  800  cfm  fresh  oir  manhole  at  all  times. 

*  10'*  to  96*  temperature  rise  *  Eliminates  manhole  explosion 

*  Propane  or  Butane  fuel  and  oxygen  deficiency 

*  10'  L  P.C.  hose  standard  accidents. 

Order  through  your  favorite  distributor. 


WRITE  FOR  ILLUSTRATED  BROCHURE  SHOWING  ALL  MoPeCo  MOOELS. 


Writ,  or  morrison-pelsue  company 

tCoil 

2001  Sooth  Miiooch  Stroot  •  RAco  2-2024  •  Doovor  22  Cotoraio 


Blue  Chip"  Products  | 
for  Volume,  | 

Prestige  and  Profit  * 


for  Home,  Farm  and  Industry 

Plastic,  rulihcr,  tienurmr  Service  ('«>rt1s 
in  JSO  ft.  spools,  individually  c.irtonrd  in 
boxes  «»f  four  for  convenience  in  handling;. 
l.itose  wound  cortl  sets,  relaxed  to  fore 
vtall  ozone  attack. 


CORNISH  WIRE  CO.,  me  -50  Church  St..  N.Y.C.7 

LOS  ANGELES  SAN  FRANCISCO  SEATTLE 

1841  No  Miin  St.  1301  Slith  St  I2f  Firtt  Av*  .  W*st 


Just  telephone  Porta 
House  collect  and  get 
immediate  delivery 
Prefabricated,  bolted, 
waterproof  plywood 
panels — can  be  moved 
on  a  pick  up  truck 


'For  a  combination 
electrical  field  office 
and  storage  shed  that’s 
quick  to  move  on  and 
off  the  job.  I  like 
I  Porta  House.  We  have 
A  them  on  several  jobs." 


RidRely  K  Dodge  '  J  6T67  Broadway  Terrace  Oanland.  Calit 
Phone  collect  tor  immediate  delivery  Olvmp  r  ?  T?'!' 


SI7FS  6  OR  MORE  BV  9  OR  MORF 


Electric  Heat  Forum 
In  Spokane 

.\n  clcttrii  heat  lorunt  retenilN 
Iield  at  Wasliiiigton  Water  Power 
aiidiloi  iuin  was  attended  l)\  some  SO 
eleeti  ic  heat  (oiurattors,  dealers  and 
disti ihutois.  R.  (iornelins.  Rich 
ard  F.  Paj;e  ol  Norris- I  hei  mador, 
W.  \'.  Killian  ol  I  let  man  Nelson 
and  Will  DeNell,  aichitect,  were 
ainonjr  those  addtessitij;  the  frrottj). 
.\|)at tttietit  house,  (omttieicial  build 
itij.r  atid  school  heatiti^  wete  p.itticit 
l.ttK  sittssecl.  ,\  lot.il  ol  If) I  electtic 
he.it  jobs  w.is  inst.illed  lot  a  total  ol 
2,07H  kw  in  Se|)tembei. 

Medallion  Council 
Sees  1960  Growth 

( .otisti  nc  tion  ol  .MeiLillion  Homes 
in  sonthet  ii  ( ..ililoi  ni.i  will  bie.ik  .ill 
tec  olds  bv  the  end  ol  lOaO,  ntilitv 
I e|)t c'sent.iliv c's  s.titi  .is  the\  met  in 
.S.in  Bet  n.iidiiio  to  disc  iiss  lOliO  pi. ins. 

.Membeis  ol  the  .Mecl.illion  Home 
(iotincil  ol  .Southetn  ( ..ililoi  ni.i  le 
|)ottecl  th.il  b\  the  end  ol  the  seat 
.1  tol.il  ol  L'.S,:{0(l  cpi.ilils iiif^  homes 
will  h.i\e  been  built  in  the  .11  ea. 

I  he\  pointed  out  lh.it  the  atea 
le.ids  the  n.ition  in  .Mecl.illion  Home' 
construction  .ind  s.iid  ihe\  expect 
.1  bii>  seat  in  Ihlid. 

.Membeis  ol  the  council  .ittenclin^ 
the-  meeting  included;  |.  ( :.  .Mesei\e 
.ind  V.  F.  .M. II  tin,  Sonthein  C.diloi 
ni.i  1  (lison  (a>.;  Hni^h  ( ,.  (!.ite  .ind 
\’.  .\.  lU  hi  c  titsc  II.  1  .os  Anjreles  l)e 
p.ntnieiit  ol  \\  .iic  i  .A  Powei ;  .\.  | 
■Ml  (  iilc  heoii  .nid  Aiihni  R.  Fibs. 
S.ni  Dietjo  (..is  .A  1  Iccliic  (io.;  B  K 
( ..mipbel I,  R i\ c  l  side  Flee  trie  Dc'p.iit 
mint;  R.dph  .Miiiison.  |ohn  R.  .Me 
\eese  .ind  ( ..  I  .  Kielei  .  (!. ililoi  ni.i 
Flee  1 1  i(  P( )\\  c  l  (  .< ). 

Space  Heating  Study 

Minosi  doiiblini;  ils  dome  stic  sp.n  e 
hi.iiin<4  ciisloiiieis  in  two  \e.iis.  .Se 
.ilile  (  .ii\  1  i'^lii  It  polled  .1  lot.d  ol 
lii.TL’.')  I  ol  1  o  w  i  11  ^  :.i  leceiit  siiixes 
I  hell  .lie  ‘Ji>‘_M meleis  on  the 
sxsiem 

I iisi.ill.il ions  .ire  .iboiil  eipi.dh  cli 
vidid  between  plicate  homes  .ind 
.ip.n  tnii  iits  but  the  iii.ijoiitx  ol  new 
units  .III  ill  .i|>.ii  tiiienis. 

\  (  it\  1  ii;ht  s.iiiipliiuq  ol  billiii'qs 
iiidii.ilts  the  ellective  t.ile  l.ist  \e.n 
w.is  .iboui  Ir  per  kwh  loi  .ipart 
nients  and  l.l  to  1  loi  single 
bnnih  dei.iihed  homes.  F.ist  wintei 
was  mild,  however,  .mil  the  ellective 
rate  will  rise  with  colder  wc'athei. 
the  utilitx  pointed  out 


o 


r 


December  1 959-Electncal  West 

NEMA  Officers 

N.  |.  M.u  Doii.iUI  i>t  Kli/abetli, 
N.  |.,  pusiilfiit  i>t  1  lioinas  belts 
w.is  flfiuil  jHcMilcMt  <»l  ihe  Na 
lioiial  Kli'itiuai  M  a  lui  i  ai  t  u  i  ei  > 
Assn,  at  N1.M  \’s  .‘i.tnl  annual  ton 
vcntion  in  Atlantu  (at\.  Me  mu 
teetK  |.  1..  Sin<>letoii  ot  Milwaukee, 

W  in.,  senioi  \  iie  |)ieNulenl.  IiuIun 
tiies  ^lon]).  Allis  (.h.tlineiN  Mtg  (’o 
\\  .  (,,  W  idnn.in  ol  (;hiiat>o.  \iie 
|iiesuieni  ol  (•mei.il  Kleitiii  C'.t) 
.iiul  ^eiieial  nlan.l^eI  ol  the  toin 
j).m\‘s  Molpoint  l)i\ision.  w.iselett 
ed  \  iie-piesiileni.  A.  D  R  l  iasei  ol 
Rome.  N.  \ presiilent  ol  Rome 
(  .ihle  ( .Ol  |>..  \\  .IS  elet  teil  tie.isinei. 

Reddy's  '60  Program 

\  new  teihnicoU)!  tilni.  I'hr 
Mit^ht\  .  I  lorn,  is  one  ol  the  le.itines 
in  the  Reddv  Kdow.itt  pidilit  lela 
turns  pio^iam  loi  Ihhll.  .\sh  (iolhns 
ie|Ktits  that  the  InstoiA  o|  elettiiiit\ 
is  diam.iti/ed  tight  up  to  the  minute 
.ind  is  hioughl  to  the  lUstomeis  in 
teims  the\  i.in  undei  st.iiul  — t  ustomei 
heneliis 

In  addition  to  the  17 minute,  tai 
toon  tNpe  mo\  ie.  the  new  piogi.nn 
olleis  .1  stoi\  hook  and  .i  stamp  al 
hum.  With  tiu  .dhum  aie  postei 
st.im|>s  showing  some  ol  the  lilm 
seipiem  es. 

^  Fietlei  itk  I*.  (  iamhione  h.is  heeii 
n.imeil  .issist.ini  genet  .d  nian.igei  ol 
Siioinlu  1  g  ( ..It  Ison  s.in  Diego. 

►  (.eoige  W'.  M((«inle\  It. is  heen 
.ippointetl  s.ih's  ni.in.iget  ol  Stiom 
h(ig(  .III  son— .S. Ill  Diego  Me  will  he 
Kspoiisihli  loi  .ill  s.ihs  aiti\ities  toi 
tin  line  ol  high  s|>eed  ehilionii 
pimleis.  d.it.i  displ.iv  .ind  leioiding 
devices.  W'aiien  ( ..  Dunn,  m.in.igei 
ot  m.iikc  ting.  .innoiiiued. 

^  |olin  Viuleis«>n  h.is  |oined  New 
Mexico  Hectiic  Xei  \  ic  e  (.o..  as  com 
nuiii.il  s.desm.in  .ind  ch.ilei  looi 
din.itoi  (  lela  Riite  h.is  heen  .idded 
to  the  St. ill  .Is  home  sei  \  it  e  ativivii. 
.mil  jil.iiis  to  help  ciisiomeis  in  use 
ot  ,i|)pl i.inc  es  .Is  well  .is  to  tondiiit 
cooking  schools  .mil  dt  inoiisti  .itioiis. 

►  M  I  ( .( )  s  l  it. id  Uuildei  won  the 
M  awaiian  “Ostar'  lot  t  inplovee  m.ig 
.i/mes  .It  the  Itlth  annual  (iomnum- 
ii.itioiis  (  ciiileienie  ol  the  Mawaii 
I  inploveis  (.ountil  1  ht  .iw.ittl  was 
.1  wooden  1  iki  god.  Akoni  I  he  mag 
.i/ine.  puhlishetl  h\  Mawaiian  tlec 
lilt  (  c)..  is  tclited  hv  .Marv  .Morton, 
under  siipei vision  of  C.arl  ).  Sthil 
Ills,  .idminisii .itive  vice  president 
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Manufacturers* 

Distributors 


METERMAN’S 

CHECR.^ 


New  Quarters  for  Rep 

(.uv  lie  I  tu/e  (.o.  will  move  into 
new  tpiaiieis  at  IULM  Rivant  .St.,  .s.m 
Kiantisic),  ahout  the  middle  ol  De 
lemhei  (.uv  tie  I.eu/e  lot  1!H  veais 
was  lonnet tetl  with  R.mam.i  l.amp  N 
(.ounneitial  (io.,  heioming  piesiilent 
in  mrv.T.  Following  s.de  ol  this  linn 
to  (  hainpion  F.iinp  WHiks.  he  stait 
ed  his  own  hiisiness  as  m.mut.iilui 
els  repieseiit.itive  at  1  IS.a  R.ivshoie 
blvd  in  the  Sales  .M.iit.  moving  a 
veal  later  to  ‘J'JI  O.ik  St  in  .San 
Fi  .lilt  isi  o 

I  he  nevv  w.iiehoiise  and  ollite 
will  h.ive  .ihoiit  .a.OIMI  stj  It  ol  open 
s|>,iie  on  one  Hoot  with  ollite  and 
me//. mine  lot  disjil.iv  ol  meiih.m 
dise.  |ost  ph  .Sal  tut  he  has  heen  atld 
ed  to  tile  sl.ill  to  tovei  the  .S.iii.i 
mt  nto  .mil  S.m  |o.i(piin  V.dlev  .iie.is 
Dt  I  iii/e  will  tovei  the  S.m  Fian 
listoU.iv  .11  e.i  .mil  t he  t o.ist .  Movv.iicl 
W'insoi  will  loiit.iit  .lit  Intel  ts  .mil 
eiigineeis  Mite  de  l.eii/e  will  con 
t  inue  .Is  ol  lit  e  ni.m.igei 

►  I’eei  less  tLletliii  l.o..  W.iiieii, 
Ohio,  h.is  heioine  .i  tlivision  ol  M.  K. 
I’oilei  (.1).  Fonndeil  in  IS'.I.f,  |•eel 
less  is  .1  inajoi  siippliei  ol  i  iistoin 
hiiilt  elet  ti  it  motors  .mil  .dso  in. mu 
lai  tines  Ians,  hloweis  and  ventil.it 
mg  eipiipment  loi  lommeiii.il  .mil 
indiisti  i.d  .ipplit  .nioiis 

►  >\'eslinghouse  Fleiiiic  (.oip.  Ii.is 
extended  its  mdependt  nt  .igt  in  and 
distiihiitoi  .igieements  with  Phillips 

Edwards  Ele'liii  (  oi  p  to  include 
loi.itioiisol  tilt  noiihein  ( ..ililm  ni.i 
I  III  .mdesi  enl  Siipplv  (  o..  leiinilv 
t  oiisolid.ited  with  IMiilli|)s  Id 
w.nds  Waller  |.  Maviham,  P.uilii 
(  o.isi  iegion.il  V  ii  e  pi esidt  in  loi 
W’estinghouse.  s.iid  that  iiiidti  tin 
iit  vv  .igieemeiil  all  HI  iioitht  in  ( ..d 
iloinia  opeialing  lompaniis  ini  hid 
ed  in  iht  nitigei  will  heopei.iting  ,is 
lull  line  .igeiits  and  disti  ihiiloi s  ol 
indusiii.d  .ipp.n.itiis  loi  Westing 
house 

^  Not  man  Rupp  (.o..  Ill.f  S  W 
Flout  St..  Polll.nid.  h.is  htill  .Ip 
pointed  manul.u  tuiei's  lepieseiit.i 
live  loi  Oiegon.  Washington  .mil 
Id.iho  ol  the  F.lmag  ('.liilth  X.-  brake 
Division,  Mi  (.an  lev  lndusiii.il 
(  oip..  Davion.  Ohio.  1  he  linn  man 
iil.ic  tints  Fliiiag  electromagiu  I II 
multiple  disk  i  hiii  hes  and  hiakes 


Get  Consistent 
Overload  Accuracy 
and  Reduced  Wear 

Sangamo  J2  VC'atthour  Meters 
are  the  only  meters  that 
matth  slower  elisk  spetxi  with 
increa.sed  overhaul  capacity. 
The  result:  more  uniform  load 
curves,  and  reduced  wear  on 
all  moving  parts,  fewer  re¬ 
pairs  and  replacements,  longer 
meter  life,  more  economy. 

fewer  rei^i^/dn^ 
perday 

In  one  day,  the  disk  of  a 
conventional  Class  100  meter 
operating  at  full  capacity 
makes  160,000  revolutions. 
The  |2  makes  61,000  fewer. 
Actually,  the  J2  makes  only 
10  revolutions  per  minute  at 
full  name-plate  rating.  That’s 
a  full  l0'"7  slower  than  any 
other  meter. 

SANGAMO 
Electric  Company 

SPRINGFIELD,  ILLINOIS 


GREECE 
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S(.  Ctofft  sBcy  Power  Scotton.  Athens 
Thii  60  MW  curbo-ofternotor  set  ond  a 
I4^2S  MW  topprnf  set  hove  been  sub* 
pittd  for  the  tJrtensfons  to  this  stotfon 
which  wos  originohy  equipped  by 
iNCifSH  eucmc  m  1929  with 
three  /5  M  W  sets. 


WORLD  PROSPERITY 


V'erfontem  Ptmer  Stofion.  Sooth  Afr<ca — 

‘fNGMSH  £tfCTR<C‘  ^0  MW  turho-o^ternotor  sets.  These  sets, 
running  ot  3.000  r  p.m  .  ore  desiCrteO  for  steom  condit'Orts  of 
600  r  s  I  i:,  825  T  or  the  turpinr  stop  >ohe 


Hacked  hy  i>\cr  years  experience.  ‘Im.usm  Iimirk 
IN  today  maimraclurini:  steam  turbo-altcrnati>r  sets  amonjjst 
the  largest  m  the  \sorld.  meludmg  two  275  \t\\  units  and  li\e 
2tH)  \1\N  units  t'oi  the  (  entral  I  leetricity  (ienerating  Hoard 
i>r  the  I’nited  Kingdom.  \1an>  hundreds  of  sets.  hiMh  large 
and  small.  ha\e  Ixvn  supplied  ti'  public  utilities  and  industry 
throughi'ut  the  world. 

I  Ntit  ISM  I  I  It  IKK  '  pri>dticts  ctner  all  aspects  of  the  genera¬ 
tion,  transmission  and  utili/ation  of  electric  power.  (  i>ntracts 
ha\e  been  completeil  and  others  .ire  in  h.iiul  for  mans  m.ijor 
\merican  power  projects. 


Sub  Agents  ; 


JumcN  I.  Metcalf  X  C  o.  Inc.,  701  I  nitcd  f’acilK  lUnlJing.  Scaltle  4.  NNashtngton  Hranch  oOkcn  in  San  \  ranci’sco.  I  os  \ngelcN,  Pi'riland,  Phi'cnix,  tor  Alaska.  Arizona. 

(  alitornia.  Ulaht'.  Nti»ntana.  Sebraska.  Nevada.  tUctJon.  I  lah.  VNashingion  and  NN>«Mning. 

(Kgooif  and  Avsoi'iates  Inc..  Spriin:  S;  .  N  W  .  P  O  H,»\  Station  (  .  \ilania  iia  .  u>r  Alabama.  I  iorida.  Lict'rgia,  kentuckv.  Si*ulh  t  arolina  and  Tennessee 

Klectron  Tquipment  C  o.  Inc..  1050  1  onsiance  M  .  Nc«  Orleans  I  V  I  a  .  for  I  i>uisiana  and  Mississippi. 

PealH>d>  Bros..  T'Afl  M  1  i>uts  St  at  Oakland.  Oallas.  lexas  Branch  otbccs  m  Moiisti'n  and  lulsa.  tor  Arkansas.  Se\x  Mcskto,  t>klah»'ma  and  Texas 
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Greater  Overload 
Capacity  With 
Less  Compensation 


The  San^amo  J2  VC’atthour  Meter 
needs  less  compensation  for 
strat^ht-line  accuracy  Its  indi¬ 
vidual  overload  curves  are  more 
uniform,  too. 

These  built-in  "plusses"  come  from 
the  J2’s  slow,  10  revolutions-per- 
minute  disk  speed.  Check  this: 
current  damping,  which  varies  di¬ 
rectly  w  ith  the  current  Hux  squared 
and  the  disk  speed,  causes  the 
phenomena  of  reduced  registration 
on  higher  loads.  VC'ith  .n  slow  spex-d 
J2,  current  damping  plays  a  smaller 
role  m  overhxid  accurac7. 


Sliouii  at  i>r<iuii<M>i<'.iLiiii>  t('i«'iiioii\  lati  new  1  il{>llin^  IImi.iiiius  pl.iiil  in  (  ils  ol  liiiliolic, 
(  alii.,  i('(«'iitl\  arc:  Tcrl  K.  aiihilcrt  and  (onliatlnt;  |iin  Itninan,  plant  manager; 

Kim  Mim',  \  itc-picsidciii,  Xiidcn  (  o.  ipaicnl  (i>i|Niiali<>n  ol  1  i^lilini;  DMianiii s);  |iin  ISond 
luiih  \ho\cl),  riic-pitNidcnl  and  ^cncial  nianat’ci,  1  it'hlin^  Dxn.nniis;  IKdi  Kanisin^,  av 
sislanl  )[’cncial  inana^ci;  Don  licndcison,  (onipliollci :  |olin  Sankcuitli,  |■cnclal  >alc>  man- 
a^<  I :  .md  Hill  |,iiksoii,  ict>ional  ^alc^  man,i<;ci  — all  ol  I  ii;litin!;  Dxnainitx 


l>\  |(‘iiol<l  F.lt't  iionits  tli,i. 
onto  ilu'  |>ii\\c'i  (oi«l  ,iiul.  111 
,  iiM  >  lioiist  \\  ii  iiig  ,i>  .III 


►  \s|.  V.  'swoilisli  »liinit,il  m,iiui 

l,Hliiiiiig  (uiKiiii,  li,iN  o|niuil  ,1 
x,i  1 1  >  ol  I  ii  (  in 
^,ln  l'i,in<iNto 

■  B  \  nil  I  ii  .1 II  Mill 

Niili.iic,  \sl  \ 

I  li'i  1 1  it  1  IK  ., 

■  *'••0  lilili  \\f,, 

Vv  \  i  w  ^  o  1  k 
M.in,igt'i  ol  ilic 
iiiw  olliif  ,it  'I'l 
Nt\x  Moiiigoni 
t  1  \  N  I  .  ,  s  .1  n 
I'KiiiiiMo.  i>  <)lo\  (p.  UtigliintI,  who 
li.K  limi  with  \sl  \  |oi  III  \i,iis  in 
nniiliiiii  ilisign  .nul  n.iKs  iiigiiim 
ing  Mix  i\|i('iiin(t  ,iUo  iiiiliKltN 
Will  k  with  Iti'i  hit'I  (  ol  |i.  ,ix  I'h't  ti  ii  ,il 

tiigitiifi  ,inil  with  II  1>  NLimi.ikI  ,v 
(  (1  .  I’ittxliin  gh.  I*,i  .  ,iN  III, III, igt  nil  lit 
I  ollMlIt.ltlt 


►  \\’.i\iw  ( ..  W  ells  (  o.,  nil.'i.’i  N.  I-.. 
(•Iis,ni  St  .  l'oitl,inil.  h,is  luiti  ,i|i 
|iointt'il  ni,innt.u  inii  I  s  it  |iit  si  nt,i 
till  lot  (  oinnu'iti.il  IMastii  (  o.,  (  hi 

i,igo.  III. Mini. i(  t  III  Cl  ol  jil.isiii  i,ililt 

I  l,ini|is 


INMER£NT  LOAD  CURVE 
UNCOMPENSATED  WAITHOUR  METER 


Kcii;lnnil 


Maihewson  h,is  lutii 
I  ol  ,i(l\ei  tising  ,in(l 
|inlilii  lihitioiis 
loi  Dassliiiin 
H  I  III  .,  (  ont  1  ol 

S\  s  t  t  in  s  1)  i  \  I 
sion .  Ill  h  ,1  s 
[  hitii  in  lilt  in 
siiiiiniiit  iiiihis 
ll\  lol  lilt  |),ls 
I  I  l‘i 

to  joining  l),i\ 
siioni  in  Ih'iT, 


As  can  be  stx-n  from  the  curves  on 
the  graph,  the  inherent  load  curve 
of  an  uncompensatetl  lOrpm  meter 
IS  substantially  better  than  meters 
w  ith  higher  sptxds 
The  slow  speed 
^  ;  4  ^  of  the  J2  alst)  re- 

W  p^duces  wear  on 

ing  parts. 


^  D.in  II.  Kailke  (  o  h.is  hi  i  n  III. lilt 
noiilicin  (  .ililoini.i  i  t|>i  tsi  ni.it  i\ i 
ol  l.iiininoiis  l.i|iii|>ineni  (  o  .  (  lii 
i.igo.  in.innl.ii  t III  1 1  ol  lighting  loi 
hos|)it.il  looms 


ni.in.igi  i  ol  K \  In  I  lilies  (  ol  |i.;  ht'loi  i 
ill. It.  |iioihiit  in.in.igii  ol  I  liiiionit 
Insiiinnini  Dnision  o|  M.imiiii'.; 
\l.i\will  .V  Mooit.  With  hc.iilijii.i 
uis.it  lli'i  Mil. nil. II  Ro.iil.  l,.i  joll.i 
(  .ilil..  iht  ilieision  ilisigns,  ilictlo])- 
.111(1  m.innl.ii  t  III  t  s  (onipltii  il.it.i 
h.inilling  .111(1  |iio(  t  ss  i  oiiiiol  svsit  nis 


^  Vlniliie  l.igliiing  h.is  .iiiiioiiikkI 
.i|>|)ointtni  lit  ol  Dan  II.  Kadke  ( .o.. 
7.'»  1  .N.itoin.i  M..  s.ni  I  t .itu  isi o.  .is 
noitluin  (  .ililoini.i  1 1  |ii  (  si  nt.ii  i\ ( 
\holilt  in.innl.K  tin  i  s  ,i  (oni|iltti 
line  ol  KMI  icllci  tots.  Iloodlights 
.111(1  high  h.i\  iiK  .indt  Si  I  111  .nid  nit  : 
iniv  unit  lighting  liMiiits 


^  Kohtii  k.  Millti,  |iitsi(lt  ni  ol  tin 
llollv>(Miieral  Dixision  ol  sitgUi 
(.oi|)..  h.is  In  til  lit  (led  .i  \iit|)it'i 
dt  iil  ol  tilt  |>.iitiit  t  ol  |)oi ation.  |ohii 
i't.  KriMiks,  sicghi  |)i  fsidtiii .  .in 
nonnt  cd 


SANGAMO 
Electric  Company 

SPRINGFIELD,  ILLINOIS 


^  Kill  Eat  I  ol  Don  Uniih.ini  ( .o. 
M((  N.  \\’  Ihth  \\t  .  I’oiil.inil.  It 
iiorts  .1  lit  w  iiiilooi  I  \  .init  iin.i  ol 


7i 

\r\n 

li  .IHili 

ii«ul 
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%  EXTRA  Holding  Power 
\qUKKLY  Installed 
\tOUGH  For  long  life 


EVEKSTICK 

ANCHORS 

For  now  conitruction  and  mainlonanco 
—  Evorilick  Anchors  sptod  up  work  and 
provide  dependoble  anchorage  on  all 
types  of  jobs.  Made  of  resiliani,  rust 
resistant  molleable  iron.  The  toughest 
anchors  made.  Write  for  bulletin. 


EVERSTICK  ANCHOR  COe 

PAIRfllLD,  IOWA 


PREMIUM 
COMFORT . . 

REASONABLY  PRICED 

WrM  HEATSUM 

VENTILATED 

BASEBOARD^ 


/T  HEATS 
IT  VENTILATES 
IT  CAN  FILTER 
THE  AIR  TOO 

•MANUFACTURED  ONLY  BY: 

ROBERSON  INC. 

7116  230TH  SOUTHWEST 
MOUNTIAKE  TERRACE.  WASH. 


I’arlial  sicu  iif  t'i|iii|>nu'til  on  displas  at  C  alasar  (atrp.N  C.as  9tl>  Feslisal  crlcbralin^  decti- 
caiioii  ol  its  iit'H  l'n^in('('ritlt>  and  niatuifai liirini;  cenlc-r  in  Santa  Fe  Springs,  tialif.  Thr 
displas  iiuliidi-d  iicarls  SI  million  ssorth  of  hcass-duls  ('(|uiptnenl,  its  ossn  and  that  of 
maniifai tiircTs  sshoni  it  H'prrscnls.  Old-tinic  st'hicTcs  sserc  shoun  along  ssiih  the  ness 
iikmIcIs.  The  linn.  head«|iiartereil  at  l.«>s  \ngeles,  is  headed  hs  Rolsert  1..  Kcn’hler 


^  \.  U.  (  iiantc  (  .(>.  Ii.ts  inositl  iis 
Niiiilnsisi  .Sfi  \  i(  .iimi  111  .1(1(111. ti  III  s 
tioiii  (.nt  h. ills.  \\  .isli..  1(1  .M.nilt  . 
I)(iii  Ness  Ion  Is  siijK  isisoi  ol  ilu 
mss  (inui  .It  l.'i.'U  I  list  Asf.  s 

►  I  ifil  Mfst‘1.  \slio  li.is  1)1(11  \silli 
V.  It.  (  .  laiut'  III  S.iii  I'l.iiuisdi  .111(1 
1  os  Xiigi'lis,  \s  ill  most'  to  IMiofiiix  .Is 
s.ih  s  1 1  |ii I sfiii.il i\ r  lot  till  M.ilc  ol 
\l  1/011. 1. 

^  \.  W.  Das  is  (  .().,  1*01 1 1. 111(1.  .111(1 
Waii'i ssot ks  .Sii|>|ili('s  (.().,  Poitl.iiul 
.111(1  .Siiok.iiii.  li.isi-  lift'll  .i|)|)oiiiltil 

jolilifis  toi  the  Kstit  liiif  ol  li.iiisist 
ol  l/f(l  lo.ld  ll.llllfis,  1  f  |)l  fsf  lltfll  ill 
ilif  Noillnsisi  1)\  \if  Paul  C.o..  .MO 
.\  W  I  lo\i.  Pol  tl.iiiil. 

Earnings 

.\lliN-( dialnu'i s  ifpoMftl  a  .11'  ',  in 
(if.isi  111  liiiiil  (jiiaitfi  sales  as  tom 
p.iittl  with  l'.|■).S  aiul  .1  lO.'Pj  in 
((t.isf  ill  i. linings  loi  tlif  [ifiioil. 
riin  (1  (ju.ii  It  I  salt  s  in  lO.V.)  amount 
1(1  to  >  h)tt.t)j'_’.772  anil  cainings.  alt 
fi  pitlfrifil  siotk  (lisitlfnil  ifijuiif 
lilt  Ills.  .slO.O.Sl.lil  1,  Pifsiilfiu  R.  .s. 
.Stisfiison  saiil.  Nint-month  sales  to 
i.ilfil  i'.'lS7.t<  P.I.L’iiJ;  pi  (lilts  ssfif  Sl.^. 
l.M.OJS.  l  arnings  pet  share  ol  font 
moil  stoik  at  the  end  ol  the  period 
sst'ie  Sl  .tiO. 

.\  Iti^'i  sales  gain  for  the  six- 
month  period  ending  Sept.  SO  as 
tonipared  with  the  same  period  last 
vear  was  reported  by  R  T  K:  E  ('.orp. 
Profits  for  the  same  perienf  decreased 
$2.^.1 28  because  of  the  substantial 


|)i  i(  e  (le(  rease  in  .M.ikIi.  Roll.ind  IV 
St  Ison,  pi  esideiit.  s.iiil. 

A  stioiig  thiid  tpi.ntei  boosted 
(d-neial  hleetiie  e.iinings  lor  ihi 
liist  nine  months  ol  lO.aO  to  a  new 
1  ft  Old-  .S I  S!l..a  1 2.00(1-  Board  Chair 
m.tn  Ralph  |.  (airdiner  annomued. 

1  his  is  .111  iiiire.ise  ol  17'(  as  tom 
paieil  with  the  siilinormal  period 
l.ist  seat.  Net  s.iles  hilled  amounted 
to  s.'l.l  12.207.000.  an  intre.ise  ol  .a', 
o\ei  the  liist  nine  months  ol  lO.'iH 
.ind  within  I'i  ol  the  10."i7  pe.ik 
1  .linings  weie  etpiiv.ileni  to  .S2.1()  .i 
sli.iie  ol  (ommoii  .is  tomp.ired  with 
xl.S.a  lot  the  s.ime  period  ol  lO.'iS 
.Old  .'s2.10  lor  the  10.a7  |ieriod. 

Retold  e.irnings  lot  the  liist  iiim 
months  ol  lO.'iO  were  ie|)orted  In 
Tliomas  Industries,  l.ee  B.  1  honi.is. 
hoard  ehairman.  said  earnings  weit 
np  .aU'r  as  eomp.ired  with  the  same 
period  of  lO.'iS  and  totaled  jil.lH.S. 
.aSl.  Net  sales  were  $2.a.2 17..‘l  1 7. 
np  ti.'f'i  . 

West  inghoiise  announted  the 
highest  third  tpi.n  tei  eainings  in  its 
historv.  Net  iiuome  alter  taxes  lor 
the  three  months  was  ,S22.07.a,000. 
etpial  to  $1.2.')  a  eommon  share  on 
near  retoril  hillings  for  the  period  ol 
$P.M, 1 89,000.  Net  iiuome  for  the 
liist  nine  months  of  19.')9  was  S.'iti. 
22.a.OOO,  or  $!(.I7  a  (ominon  share, 
according  to  .Maik  W.  ('.resap  )r., 
president.  The  hoard  of  direttors 
raised  annual  dividend  rate  on  tom 
mon  stock  from  $2  to  $2.10  and 
reetinimended  a  two-for  one  split, 
which  will  be  voted  on  at  a  special 
stockholders  meeting  on  |an.  I,  19(i0. 


New  Allis-Chalmers 

Power- Factor  Capacitors 


Allis-Chalmcrs  extends  aluminum  foil 
beyond  the  ends  of  each  capacitor  pack 
to  speed  heat  dissipation  to  container 
sides.  Result;  substantial  reduction  in 
hot-spot  temperature  over  ordinary 
capacitor  designs! 

And  electrical  contact  is  also  im¬ 
proved.  Broad  spring-pressure  contact 


plates  press  against  the  long  edges  of 
each  foil.  Losses  are  minimized,  low 
current  density  results.  Your  bonus: 
extra  years  of  faithful  capacitor  life  . . . 
extra  protection  against  transient  over¬ 
current  induced  by  lightning,  switching 
surges  or  capacitor-dLscharge  through 
nearby  line  faults. 


Capacitor  Fact*  Fasti  Call,  wire  or  write 


A  H8*  E 

For  photif  nunibri  of  flosrsl  trprrsenlalii'f  sre  advrrtiung  indrx  in  haik  of  hottk. 


132  News 


Electrical  West-Vo!.  123,  No.  7 


Association  Affairs 


“I  nnU  itish  I  lake  Hilh  me  what  Anhui  Kime  is  lakiiiK  ssiih  him  as  he  lelires— 

friemiship,  resp<-tl,  hoiioi,"  isas  ihe  Iriliiite  paiil  Kiiwe  at  a  lestiimiiiial  itiiiiiei  ^iseii 
him  h\  Eledrital  Imhislrs  (iliei)  l>e|Misil<>i s  ot  <  aliioniia.  Nos.  17.  At  heail  talile: 
(•eort'e  \hlM'll,  C..  K.  Keiities,  \rlhiii  Kosse,  William  Mohiilii  k.  W.  Nai;le 


PCEA  Appointments 

I'l fsiilfut  (ihailcs  \  \\  ikli  lias 

.innoiiiKctI  the  lollnwino  .Klditioii.il 
I oiiiiiiittec  .i|i|*(iintiii(‘iils: 

Kailio  ami  T\  Intel leieme  l*iohlrms — 
(  h.iiimaii  k  I  ItiKkii.  s<i.  (alii,  til.,  I) 
K  Mlsoji.  Sii  Nes.iil.i  I’ouei:  K  I  ItiliiKiii 


!’(•  .111(1  I  .  W  I  \l((  .lilt'.  Sieii.i  l’.iiilii 
l*i>s\ei.  K  I  Maisli.ill.  (  .ilit.  Heiliii  l‘i>\s 
ei :  (  I  Nesill.  Vin  I  )ie^i>  ( ■.vF  .  .iiul  \\  ( . 
s.imleis.  (  .ihloi  iii.i  r.iiilii  I  lilities. 

Imliistrs  Infoiiiiatioii— (  li.iii iii.iii  (  \\ 

I.eihs.  Iiii  IKK  SI  WiM.  I  I  liiiltiiei . 

Siull  Itiilliiei  l  leiliu:  K  II  (•eiiles.  I’tt 

.111)1  I  :  I  I  k.ll^lell.  (.iiti'.;li  Iniliisliies 
W  I  M.isili.im.  W esi ini'liDiiM  .  |  II  Me.iil. 


■s))  (  alll  hd  <  (  Walkei.  (••I 

V^riiultural  Llestrifiiatioii— (  liali  iii.iii  K 
k.  W'hillakei.  \  iie  i hail m.iii  k  I  's.ilinn 
s  M.  Hlai  k^iiiitli.  I’(.  ami  h  ^llelm.m  | 
Moss,  lohii  W  Williamson  v  Sons.  ^.  H 
(.iMisei,  So  (alll  t  (I  :  H  l>  (lilison.  San 
DieKo  (•<1  (.III  (>ill.  I  liom|>son  v  (>ill 
I  I  (.ssinti.  I  .iiilianks  \(oiv  v  (  o.:  W  il 
li.ini  /  liolni.  koss  Holm  Milkini'  MetliiMl. 
kolK'il  (  Miullet.  laniiesoii  l.alHiiatoi  les 
lleiits  k  s.imlei.  Slim  kain  (oi|i..  Harlan 
I  .  I  hom|ison,  Kisoii  |.i(kson  I’limps;  h  .  \ 
Xainas.  Hasssaid  I'oidtis  I’liMlineis  \ssn 
W  H.  Wall.ne.  kedi  kain  Mlit  (o 

Appliame— (  hail  man  W  11  M.islieii 
(ii.ish.ii  I' lei  II 11.  \  iie-<  hail  III.III  I  I  I  ink 
in^.  (  aleilin:  kalpli  Mdiii.  \ii/oiia  Ts 
Dan  \le\aiKlei.  !’(■  and  t.  leu  \iik«is«-ii 
Hol|Miiiit:  K  \.  Il.diniaii.  I  hei  ni.nloi :  D.iii 
(>.  Illainl.  \ii/oiia  U  holes.ile  Snppis:  I  I 
llossles.  So.  (  .ilil  til.  |ohn  |)ouniiii>.  ki  I 
s  iiiatoi  s.des:  Hans  (■oii'.;h.  (•  I  .  (ail  (> 
H.i|;s|ioni.  (ti'iieial  \ppli.iine  (  o.:  I’ein 
kno\.  I'(.  .111)1  t  :  k  I'  Mat  ( •illis  I  .IS  .  WesI 
iii^hoiise  SnppIs.  t  \\  Meise.  S.m  Die^o 
(•vt;  link  S.intoiil  I  eo  |  ^1eil>el<.;  (  o 

M  I)  Sihiisiei  rhiho  koheii  slo.m.  Non;) 
Sales. 

C  iMle  and  Oidiname— (  o  ih.iiinn  ii  W  .dlei 
s  Klosseis  and  \ilhiii  (  \eit.  knhaiil  I 
Xilai^asl  Nessheis  lleiliii  (.oip.;  Meissn 
\  Kailei .  (  ils  ol  s.m  Maleo:  (■onion  I 
lllatk.  koine  (  aide.  \l  kemieils  llliss.  I’.i 
iilit  tile  kalini;  Itme.iii:  t  It  itii'eillosi 
s.m  Diei’o  ('.vt:  (hailes  (  lotl.  Sipiaie  D 
(.o.  (  \.  I). dll.  (i  t  Snppis.  t  S  Dihhh 

(•■K.  I)  I)  DikIiIs.  W  esi  iiiKlioiise.  11  k 
(•lenn.  So  (  .ilil  til.:  |.  (■.  Han  |i  .  (  alei 
liii:  Houaiil  (  |ohiisoii.  I  honias  v  l(i  ils 
sipiite  I  |ohiisoii.  \i  me  steel  Mien  I 
kiiii  kiehin.  kliiikiehm  (  o..  tiiiesi  (■ 
Ki.inini.  N.iliimal  tViliii.d  (imli.iilois 


WHY  G-E  FUSE  LINKS  GIVE 
MAXIMUM  SYSTEM  PROTECTION 

By  D.  L.  MeINTIRE — Lightning  Arre«l- 
er  and  Cutout  Product  Planning 
Spocialist 

(nmeral  h.lei  lrie  miisiT'.il  I  use  link' 
"i\e  von  iii.iMinmn  osiTenrrent  |iro- 
ll•l■lion  on  ili'trilmtion  'S'leni'.  Ih■• 
'i;;neil  lor  ii'i-  in  esers  ts[K'  ot  I'lilonl. 
llii'se  lu>e  link'  .in-  ,i\ .lil.ihli-  in 
l.i't  (K).  'loss  (T).  t.tl-NKMX  rs[H-' 
Iroin  oin-  lo  KM)  am|H-ri-'.  ainl  liif:li.'nr!;i-  links  up  to  l•i•;lll 
.mi|M-ii>'.  |{,itiiius  III  1  1)1 .111)1  l!))))  aiii[K-n-'  an-  .is .lil.ihli-  in  lln- 
'oliil-lii-ail  Is  |H-  onis . 

('.i-in-r.il  lli-ilrii-  miisi-r'.il  lii'i-  links  oiler  son  tln-'i- 
iinporl.ini  .nls .intap-'; 

Premature  melting  i»  eliminated  hs  'ilser  (il.itin::  llire.iili-il 
p.irt'  111  ni.iint.nn  loss  l•onl.ll'l  |•|•'l'l.ml■l■. 

Efficient  low-current  operation  i'  .i"nreil  hv  the  lionilin^ 
proeess  ami  .i  'pi-i  i.ills  prep.ireil  p.i|K-r  in  tin-  .invili.trs  lnl)i-. 
Fuse  withstands  continuous  overcurrents,  ('•eiu-r.il  l.lee- 
trie  I'.Kl-NI-.M  \  lii'i-  link'  uill  uitli'taiiil  eontinnon'  user- 
i-urrenls  ot  approMiii.ilels  l.’d)  |M-ri  ent  ol  r.diiii;. 

Instant  separation  is  assured  hs  in-u  inti-rn.il  'priin:  tli.d 
presell!'  i-.ihle  lonlin<:  iii'iili-  tin-  .insili.irs  lii'i-  tnU-. 
Drop-out  interference  is  eliminated  hs  tin-  n-i-  ol  .i  lli-\ihli- 
i-iihli-.  I' ini-->lr.mili-il  i-.ihli-  e.m  hi-  ii'i-il  'iiiii-  lln-  (.I-'  lii'i- 
i-l«-nienl  has  e\i-elli-nt  leiii|i)-r.itnri-  i-oiilrol. 

I.ik)-  more  ili-tail'?  ('.oiit.ii  t  \  onr  ( h k.  S.ili--  k  neim-i-r  loil.is .  or 
ssrite  loSei-l.  l.'h’s  23. ('.i-neral  k.lei  lrn  t’o..  Si-in-iii-i  t.iils .  \.X  , 


GENERAL 


ELECTRIC 


Overcurrents  are 
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\«Mi.  1.  t  1.1  hrlii.  (  il\  III  Mluinliia 

K.  I.  I  rmiiuii.  tntri.il  l‘4iiiu  Hrdiu. 
sifphni  l.iiuihriiii.  Vlinari/  C-  I  iiulhriin. 
Martin  l.iislin  l-nlrial  ratilii  Hritrii;  I’ 
I..  Miillrntiai h.  Biilll)i>t(  Mrtiiii  t’liMlniu 
Krnr%l  1  .  NrlMin.  (  it\  of  s.tn  I  ranitiu.  |ail 
R  Riic.  siriia  I'antii  I’lmrr.  \  V»|>ci . 
Vi  (alii  hil..  V  t  Mraiiss.  (.-K.  Ro\  J 
Walkri,  Wc'linnhiinsf .  {  <)  Wallri  /iiimh 

Klediiial  riiKtiid\.  hniil  |  Wrliri,  t  mil  | 
WcIkm  Mt^llit  (  II  (.  y  W  nmrt  (  iin  uI 
^anla  Munita 

(aniimt-nial  (  iMikiiii;— (  liaiimaii  Oils  R 
Miiiiiih'.  \  Id- i  hail  man  Manirv  O  Kims 
(t.  y.  Hnii;i‘''  (aU'diii.  (cell  Hciicn.  \ii 
/nna  W.ilici  I  Uci/.  siciia  I’aiitii 
I'liwci .  (t«‘iiii;c  \  Klii|i|i.  lliil|Miinl.  Diinalil 
\  WcIIn.  WcIU  (  innmcii  i.iI  sali-x.  t  I) 
Nalc'.  I  iia>l inaNlci  (  ii 

Hcalini'  ami  \ir  ( 4m<lilionini>— <  liaiiman 
I  (  lli'ikctl.  \  lie  I  hail  man  R  \  Sniilh 
winlh.  Ilii.ini  /  \niliailc.  (t  I  RuIh'ii  > 
\'h.  Inlcinaliiin.il  Mclal  l‘iiiiliid'.  (•  /rl 
hail.  I‘(t  .mil  t  hicil  (.ahli.iiil.  \ii/iin.i 
I’S.  I  W  niin^hlun.  \\ cNlinnhiiiiM'.  |  I 
|iinc>,  sicii.i  I’aiilii  I'nuci.  \  \  l.iU.iilhi 

\\  I'Nlin^hiiiisc.  \  line  Mailin.  Sn  (  alil  til 
1  \\  Mcim-  San  Dicun  (.vt.  Riihaiil  t 

r.inc.  I  hci  niailiii .  R  W  Rcisl,  Miinl^innci  \ 
Ruin.  O  I  Stimuli,  (alcdiii.  Riihaiil  I 
sii'cl.  I’l.  ami  t  K  \  sn-lik  |i..  Su  (  ahl 
III  I  N  1  aniii-  WcMN  (iiilis  W.iiic  sn 
Nixail.i  rniM’i 

Home  t.i  11111111111  s—(  II  I  hail  mi'll  I  xi  Imi  R 
(  iHiaiil  anil  lli'lcii  R.iiiilnl  la.illc.  Iiiii.i 
Mci'k>  Riivcii.  M.iu.iii.in  llcdlii.  I  niiiii 
(  lall  \\  CNi  iiii;hiiiiM'  Sii|i|il\.  M.iikiii'IIIi 
I  I'lmi'i .  I‘(.  Hill  I  M.iii  tiilcx.  I’hhIci  \ 
( ..11111111'.  1  Ihcl  (.auc.  (.iiiix;h  I  ml  ii '  I  i  i  i-s 
I  >ii'llr  (..ixliiiil  Mixia'4  W  i'»i  {  ii.di  Mai 
imii  llrlili  (ali'iliii  ItiHiillix  s  Mum 
\\  hill  kiiix;  sii.iji  (  11  Maix  |.iiii'  iM  iilimii 


(t  t  Maix  |.  Kcllx.  riiiliii.  Riiih  M.  kiii 
i;ri .  Vii/iina  l‘S.  I.ini  I  atinilainr.  (  algini 
(  H.;  Miltiini  MiI.cshI.  (.laxhai  ticittii. 
Marx  k  Mran«.  San  Dicijii  (.vt:  Rnih  M 
I’lmrix.  siciia  t'aiilii  I’lixxci.  tihia  Poxnci 
Niiii(r  Sales.  (  laia  Sheihnine.  tliit|M>inl 
l.iKhlitiK,  (xinimrrtial-Indusirial— (  haii 
man  |.  D.  Whitnrxs.  \  nr  (  h.iiiman  tiril 
I  Kn loliiiir.  I)  (.  Itlaik.  Mii<li;e'  v  (.liiiiih 
I  I  Rinklrx,  (  iinisc  llinils:  (  k  (  ailvni. 
VI  (ahl  til:  t  |.  ti.iM’i.  (intis  Mlltiilr 
I  ixthtinx;.  |  I*  (.lant.  (.-t..  \\  (  Mini 

\\ c^l innlniii'c  R  |  Mull,  s.m  Dicxjh  (..kl 
K  M  M iii;i;.iiil.  Sicii.i  I'aiilii  I’lixxci  tail 
I  M.ii  Minialil  (alcdiii.  (h.lllc^  t  Mi 
ih.irlis.  rt.  .Hill  I  Mnillcx  M  Mihuc.  Hen 
l.imiii  tlciiin  Mix;.:  (.i.inl  N.  Railliml.  !*(. 
anil  t  |iihn  k  SiIhciIk'i,  (.  K;  |  (  sic 
|ihriiN.  sxlx.im.i  I  Icdiii  I’lmlints 

Noiiiinalini;— (  haiiman  M  (..  Milliii.  s.m 
Mii'nii  (.vl  R  \  Dicini.m.  !’(.  .iinl  t 
M  (  (.i'i>(ci.  (.  I  Sn|i|ilx  I  M  (.mh.ii.i 

k.HM'i  Mnmmmii  v  (  hi'imi.il  Salc^  M  M 
Millii.  V|ii.Hi  It  k  M  Rx.iN  k  M  Rx.ils 
(  II  \  I  sn.mk.  !’(.  anil  I 

I’lissrt  I  tili/ation— (  h.iiinian  I’.inl  M 
Mcniiih>.  \nt  ihaiiman  I  (.  kaiici 
kiihini.in  lliii'hi.  kiihhnan  iledin  (  h 
R  I)  (.nils  Rulin'  (  alilc:  \\  |  Mci/  Sirii.i 

r.nilii  I'lixxci  (  M  Miillainl.  (.  I  R  I 
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I)  \\  Slunk  San  Mu'i;ii  (.vt:  t  i  a  n  k 
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\ilixcl  lli'diii  Mill'll  R  \\  illi.iiiiMni.  \ii 
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I  (iiniail  Milieu.  MiIk'II  tlcitin.  |iihii  I 
Kauri.  tiMhhaih  k  WiMiir.  (  hailrs  (uni 
vpiaie  M:  Miinte  Maxis.  (  alritrii,  Mimalit 
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sioii.  W’  \  Veil  So  (  alii  til 
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I  I  i.Hi'.;lc  (  oiiiliiit  V  (  .ihic:  M.m  |  Mi 
(  III!  hciin  |i  .  s.m  Mn'nii  (.vl  \  M  Mi 
Millaii.  M.iixcx  MiiIiIh'II  |ohii  R  Mi  Nccm 
(alciliii  \  I  M. lit  HI.  So  (ahl  I  il  (.iinlo 
Miiiiiinii.  \ii  ticdiii.  Riism'II  I  Rolhiis 

|oncs  lli'iiiii.  N  \  Sihicxxc  (.  1  Rohe  i 
s  Sioii.  W  csiv 

McnilM'iship- (  II  I'h.iii nil'll  I  M  (..I'lhiri 
•Hill  tills  laikms  Riism'II  M  \nllcs.  Mi 
t.i.ixx  Mill  rnlilishiii'.;  (  o  |  (  KoIhI.  so 

(  .ilil  III  I'.iiil  t  Bi.nkclI.  I  nil  Mall'll. 1 

Imliisiiics.  (.ciin;c  I  Iciiiici  S.m  l)iex;o 
(.vt  \  W  |cnscn.  Imhisiiial  lm;mceim; 
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interrupted  quickly-effectively,  by  ^ 

General  Electric  universal  fuse  links 


Cempl«(«  fuM  link  os  (upplind  in  conveninnt  breok-owny 
"fiv»-pack»." 


For  mounting  in  conventional  cutouts,  fuse  link  is  in- 
stollod  in  normal  monnor. 


For  cutouts  requiring  threaded  terminal  stud,  button  head 
is  discarded  and  surplus  coble  is  removed. 


For  cutouts  requiring  two  coble  ends,  coble  is  cut  and  op¬ 
tional  coble-end  adopter  is  threaded  onto  terminal  stud 
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TRANSFORMERS 

for  EUctric  Pow«r  Induttry 

JuRt  Published  A  practical  manual  on  electric 
power  tran»iformer  design,  construction,  appli 
catum,  oprratiim.  and  maintenance.  Includes 
up  t<j  <late  r<derence  data,  plus  new  material  on 
the  economics  of  design  and  application.  Als<j 
covers  recent  a<lvances  in  methods  of  temper 
ature  calc'ulation ;  testing  techniipies;  estima 
tion  of  eddy  and  stray  losses .  tbe 

transformer’s  life  span,  insulation  materials 
and  methfMls  ;  fault  detection  .  .  and  more. 
By  R.  L.  Bean;  N.  Chackan,  Jr.;  H.  R. 
Moore;  and  E.  C.  Wentr— all  Westinghou»e 
Electric  Corp.  426  pp..  277  iUus.,  $12.50 


HOME  WIRING  MANUAL 

Knafdrs  yf»u  to  plan  the  ‘  small  distribution 
system’*  neeiled  in  the  typical  motlern  home 
or  farm  electrical  iiistallatum  from  beKinninK 
(r»  en«l  !  Meth<»ds  for  determininK  loads,  service 
entr.ince  feeder  sire,  number  and  sire  <d  branch 
circuits,  number  and  type  of  outlets,  etc  a 
new  thiee  decree  approach  for  simplifying  the 
whole  lob  of  planning  <|uuk  reference  tables 
and  fitner  wrorkiUK  helps  samf'Ie  contract 
specifications  and  much  more  are  jfiven  in 
this  handy  manual  By  A  C.  Bredahl.  West- 
inghouse  Electric  Corp..  221  pp.,  5H  >  6.  101 
illus  ,  $4  95 


ENGINEERING  MANUAL 

K(|ual  to  six  b(K)ks  in  one?  For  «|uick  answers 
to  engineering  problems,  inrludin^  fiaid»  oMf- 
tida  sour  oirn  a  practical  reference  uf  data 
and  methoils  in  architectural,  chemical,  civil, 
electrical,  mechanical,  and  nuclear  engineering 
(’overs  most  needed  essentials  everything 
from  basic  pnnciples  to  applications.  Prepared 
by  a  Staff  of  Specialists.  Editor,  R.  H.  Perry, 
Univ.  of  Oklahoma.  680  pp.,  450  illus.,  and 
tables.  $9.50 

-IECHNTCAL  iMuucttw  •»«L  .  .  ' 

Trim'"*  ***"“  „  ,.»  \  . 

b„.nn.n»  \  ] 

\  '•‘Tm  *”»>“''•*  *"  '‘‘""i'’  k 


—  SEE  THESE  BOOKS  10  DAYS  FREE  — , 

McGRAW  HILL  BOOK  CO..  INC..  Dtit  WEST  12  I 
327  W  41<t  St  .  Nfo  York  36.  N  Y.  j 

Seiitl  rrif  liookisl  rheekeii  helow  for  10  (lt>w‘  ei  ■ 
•minslioii  nil  approval  In  10  days  I  »Ul  remit  for  • 
iHHvkIsi  I  keep  phis  a  fe»  rents  for  «leUrer>  rirsts.  I 
and  return  unwanted  iMwvkts)  postpaid  i  We  pay  ■ 
delnrry  rost.s  if  you  remit  with  this  coupon-  -  same  I 
return  privilege  l  I 

n  Bean.  et.  al  Transformen.  $12  50  i 

M  Bredahl  Hoiae  WIrIni  Manial.  $4  9.5  ' 

Q  IVrr)'  Enfinreriaf  Mansai.  $9  50  | 

□  Hicks  Sbcc  Teeh  Writing.  $9  50  l 


City  ,  7.i>ne 

Company 

Position 

For  Rrieo  and  ttrais  oitsidt  U.S. 
writt  McGraw  HIH  Int'l  .  N  Y.C 


Teach  Splicing 

Amnlni  tfiiiisf  in  t. title  s|tli(inn 
.111(1  I  f  1  111  i  n  .1 1  i  n n  <>1  \(>ll.i|ni’ 

i.il)U‘  in  tilt'  .'t.dOO-  to  I.’).(I00  \  (.itc- 
”oi\  ^t.n  It'd  tlif  liist  S.iiind.iN  in  No 
vtiniti'i  tlnon;.;li  tlif  .^n^|)itl■s  o|  tlif 
KlL’(tri(;il  joittl  Indnstix  ilo.nd  ol 
.\ii/on.i  iti  tin-  I'liomiv  .ikm.  \  siin 
il.n  tom  St*.  |>it  tint'd  lit'if.  vv.is  tom 
plt'tfil  f.n  lift  in  tlif  \f.n  . 

1  Ilf  loniNf  w.ts  ollfifd  to  |om  nt  x 
in. in  f Ifi  ti  it  i.iiiN  in  oidfi  to  tKiin 
|ifisonnfl  lot  inst.ill.iiion  ol  ln!;h 
\olt.ij>f  t.ililfs.  Mntli  ol  litis  woi  k  is 
l)fin^  inst.illftl  in  tlif  l)i,n  tonsiint 
tion  |)io*;i.nn  now  nndfi  w,i\  in 
\i  i/on.i. 

Sn|i|ilifs  .mil  in.itfii.ils  in  ilu' 
loinsf  wfif  linnishfil  l)\  Simplfv 
W  iif  A  (  .ililf  (.o.  ()l)sfr\fts  at  tlif 
tin.il  sfssion  wiif  D.ixid  W.ilkin*; 
ton.  |fiomf  Kf  Ilf  lift  .intl  Nf.il 
li.u\  ol  tlif  joint  lioaitl.  Dtimis 
Hon  ol  Siin|ilf\  londiitlfd  tlif 

t  I.ISSfS. 


USE  ELECTRICAL  WEST'S 


MANUFACTURERS' 

DIRECTORY 


as  a  handy  reference  and  guide  It  is  the  only 
directory  of  Western  sources  for  electrical  products 
and  includes 

Directory  of  Manufacturer* 

Where-to-Buy  Product*  Directory 
Directory  of  Representatives 


Meetings  Calendar 

JANUARY  1960 

■I  i— II  iti/r»  Mmkrt,  VVesIcrn  Mri- 
tliatidisr  Marl,  San  FraiuiMO. 

‘.”1— Enginrrring  So- 
South  I'atifit  Kt'i^ioiial 
Vtliiilii's  Coiiiniitlre,  Santa 
Baihara,  (  alif. 


—I  ulet  mountain  EUttiical 
.Issti.,  annual  tonfrrrnrr. 

1:1— Hh'rr  lallr\  EAntiual 
.4isn.,  annual  tonfrrrnrr. 

—San  Itieffl  Bureau  of  Home 
Appliatues,  rprinf;  tonfrrrnrr, 
Housr  of  Hoipitalilv,  Balboa 
Hark,  San  Dirgo. 

iS-Marth  \—Pacifif  Coast  Electrical 
4roi.,  Businr.w  IVsrIopmrnt 
Srrtion.  lintrl  Lafavritr,  l  ong 
Brarh. 


'i'i-^S—Elri  hit  al  Maittlettance  Ertgi 
neet\  Jtoi.  of  California.  In- 
(InsiiY  lighting  Coiilrrmcr 
anil  Shou,  Shrinr  Exposition 
Aiitliloiiiitn,  1  os  \ngrlrs. 
2S-29— /’fl< ifiV  toast  Eleitrical  .Ittn., 
Knginrriing  a  n  <1  Operating 
Sri  lion  ronfrrrn<r.  San  Fran- 


1 112— rorifir  t  oast  Electrical  .4s.tn., 
Adniinistraiitr  Srrvirrx,  ron- 
frrrnrr,  lluntinglon-Shrraton 
Hotel,  Hasadrna. 

—Inlet  national  Assoeiatiort  of 
Electrical  Inspectors,  Utah 
chapter  annual  meeting. 
—lAEI,  Idaho  Chapter  annual 
nirriing. 

(Continuad  on  p  135) 
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Meetings  Calendar 

(Conlinuad 

27-‘J9— .Voil/mr»l  Elrrltii  litlhl  & 
I'oiirr  -IttN.,  tiitiiiirt-rin^  and 
Opt-ralioii  Sttliiiii,  Hri<M>nnrl 
&  Na(<'l>  Sr<liun,  Florriitr  Ho- 
Irl,  Mivsnula,  Moiil. 

27-lMI— n  .-lir  (  orniiliotiiric, 
Hratinf,  I  riililalioii  ir  Hr 
ftigrtalion  ( onlrmitt'  anil 
SlioM ,  Shrine  F\|M»il:on  Vudi- 
Inriuin,  l.ns  Vn^elev 

2H-29— ///nrriinnting  F.uf’inrrtiti^  So- 
<irl\,  Inlerinoiinlain  Ke^ional 
Confereiue,  Hiilel  Wesluard 
II  o,  I'luK'iiix. 

—Sail  Dir^o  llmraii  of  Hotur 
ipftfiaturs,  annual  Spring 
Fair,  ItallNia  I’arW. 


-IlVdrin  Johil  (  ooifmlrt  (  on 
frtrtur,  San  F'raiuisio. 
-Illiittihuiliii^  Enginrrtitit;  So- 
rirt\,  Sniilh  l*a<ifi<  KeKiiuial 
(  onfereiue,  II  ole  I  Vinbavta- 
dnr.  I  ns  \n^ele^. 

-IKS.  I’ai  ifii  Norlhv»e>l  Re- 
I'innal  Conleieiue,  Ih'iijainin 
Franklin  Hotel,  Seattle. 
-\aliotial  Elrthual  (  oiiIku  Ion 
Itoi.,  Ili.ttritt  .S,  and  IKF.W, 
Distriit  7,  )oinl  nieetin^,  WeM- 
Hard  II  o  Hotel,  I’hiM'iiix. 
-.VFr,  I,  Tri-llistrii t  (llistiittx 
b,  H,  9)  regional  t onfereiue, 
Olrnipit  Hotel,  Seattle. 
-I’acifir  (  o€i\t  Elrtltiial  -I  tin., 
annual  loinenliiiu,  Slardu>l 
Hotel,  l.a>i  \  egas. 

-.\otlhur\l  Elriltif  l-ifihl 
I’ourt  -Itui.,  liutiness  llerel- 
opnieiil  .Serlion,  Chintuik  Ho¬ 
tel,  Yakima. 


1.5- 17— .Vor/fiii  r»f  Elrihic  l-ight  «y 

1‘otirt  -fttu.,  Atcoiintin^  & 
Ruxiness  I’radite  Se-dion,  Ho¬ 
tel  Benson,  Portland. 

1.5- 17— .Nnfiouo/  <  otifrmur  of  l'tilil-\ 

Radio,  (  onlinenlal  -  liens  er 
Motel,  Hs'iiser. 


7-9— VoFf/iiees/  Elrihit  i.ight  Jr 
Hourt  -Issti.,  s:{rd  annuai 
ineelint;.  (.I.uier  Paik  I  tulue, 
Mont. 

12-1  l—ltilrttuiliotiol  Issmui/t'ou  of 
Elrthual  Iruftrt  ton.  North 
sseslern  Set  lion,  Sheraton- 
Ptirlland  Hotel,  Portland. 

IS-21  — #  IFf.  Soiillisseslern  Sedion, 
Mapes  Hotel,  Rent). 


PRODUCT 

ADVERTISING 

SPECIALIST 

To  assist  in  promotion  of  a  product 
line  for  a  nationally  known  manu¬ 
facturer  of  electric  utility  equip¬ 
ment.  Should  be  experienced  in  all 
phases  of  industrial  advertisinj; 
and  program  administration.  Utility 
and  or  electrical  background  ex- 
ceedinulv  helpful  Interviews  in 
Santa  Clara,  California,  week  of 
December  13.  1959.  Send  Resume 
and  Salary  Requirements  tt)  8H1 
Cascade  Drive.  Sunnvvale,  Calif. 


Licensed  Electrical  Engineer 

Mature,  energetic.  Northwest 
oriented,  experienced  in  sales  and 
management,  seeking  remunera¬ 
tive  and  satisfying  association 
with  Agent,  engineer,  or  con¬ 
tractor  for  outside  sales  work; 
confidences  maintained.  Write 
Box  306,  Electrical  West,  68  Post 
St.,  San  Francisco  4.  Calif. 


ARE  YOU  RECEIVING 

ELECTRICAL  WEST 

ON  A  ROUTE  SLIP? 

Why  not  be  receiving  your 
own  copy?  You  can  have  it 
sent  directly  to  your  home 
where  you  have  more  time 
to  read. 

For  only  S3  you  will  re¬ 
ceive  12  regular  monthly 
issues,  plus  12  Mid  Month 
Newsletters  and  the  an¬ 
nual  Buyers  Guide  &  Di¬ 
rectory. 

Just  put  your  narnt'.  residence 
address,  title  and  company 
on  a  post  card  and  mail  to: 
Electrical  West.  Circulation 
Dept..  68  Post  St.,  San  Fran¬ 
cisco  4.  Calif 


ADAPTABLE 

FOR  ANY 

MOUNTING 

ARRANGEMENT 


jgf  R  )>  UNIVERSAL 
%  '  '  STREET 

J  1 LIGHTING 
CONTROLS 
MOUNTING 
BRACKET 


Send  for  Free  lileralure ' 

Siin  SivitcJi 

DIVISION 

ffIPiCV  COMPANY  INC  MIDDilTOWN  CONN 


MANUFACTURER’S 

REPRESENTATIVES 

WANTED 

National  Lighting  Fixture 
Manufacturer 

with  comprehensive  line  of  com¬ 
mercial  incandescent  and  fluores¬ 
cent  products  has  recent  openings 
for  Sales  Engineers  in  several  of 
the  leading  growth  areas. 

ARIZONA  COLORADO 

UTAH 

Excellent  opportunity  for  those 
with  proven  ability  on  archi¬ 
tectural  and  engineering  specifi¬ 
cation  level. 

All  replies  confidential.  Write  Box 
307,  ELECTRICAL  WEST,  68  Post 
St.,  San  Francisco  4,  Calif. 


17-22— .Vnfiorin/  Iwot  lahoti  of  EIrt 
hiial  Ihshihulon,  Wrsirtii 
Region  (oiiM'iititiii,  Mardiisl 
Hold.  1..IS  tegav 

2.1-27— .N  «ri»*nrtl  Elnhiral  (  onhat- 
lots  IttM.,  nalion.ll  lomcn- 
tion  and  (-\|>osilion,  I  as  \>- 
gas. 


I2-I.'i— ,4fomir  lndu\hir\  Exhihilion, 
Masonir  Aiiditoriiim,  4IF  — 
Fairmont  Hold,  \NS— Mark 
H  opkins  Hold,  San  Franc  isio. 


Brand  New  POLE  STEPS  at  fraction  of  reg.  cost! 

standard.  Hubbard  7125,  Vs"  dia..  10  length— open  hearth  steel,  fetter 
drive  thread,  hot  dip  galvanized  Manufactured  to  approved  standards 

Intelligent,  volume  purchase  makes  extreme  low  prices  possible  on  any 
m  quantity!  Immediate  delivery  from  our  Los  Angeles  or  Santa  Ana  stocks. 

Order  now — or  send  request  for  quotations  to: 

Bi  Ti  ^  d  Kimberly  2-9746 

Dept.  A.  2102  W.  Chestnut  St..  Santa  Ana,  Calif. 
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Alti»-Ckabn«rt  Mff.  C*. 

Swi  Francitco 
le* 

W»o*ni« 

Dartvcr 

Salt  Lika  City 

Portland 

Soattia 


Amoritan  Pamcor,  Inc. 

Loi  Angalat  '  Hawthorn*) 
Burlingame  Patart-dalaat, 


Baniamin  Elac.  Mfg  Co. 


47,  122,  122,  131  Orivor-Harrit  Co. 


124 


DOuglat  ^4384 
MAditon  6-3231 
CRattwood  4-5436 
CHorry  4-6SS6 
EMpIra  3-1723 
CApitol  2-9635 
MAIn  4-3737 


ORagon  8-5284 
oxford  7-1800 


56 


(aubiidiary  of  Thomat  Ind.  Inc.) 

Burlirygama,  Calif.  OXford  7-1036 

Lot  Angalat  OVarbrook  5-8050 

Portland  CHarry  4-7214 

Ballovu*  ELgin  1-6617 

Spokane  FAirfax  7-3278 

Salt  Lake  City  ELgin  5-2322 

Denver:  Jamas  Blinn  Co.  KEystone  4-8131 


Buchanan  Electrical  Produclt  Corp.  130 

Lot  Angalat;  Frank  Rocama  MAditon  9-3855 

Denver:  Fred  A.  Paata  Co.  Dudley  8-4643 
Portland:  Keeler-White  CApitol  7-0593 

Seattle:  Keeler,  White,  Inc.  MA.n  3-2367 

VarKOuver,  B.C.,  Walter  McHugh  CHerry  3034 


Carel  Cable  Div.,  Cretcent,  Inc.  7 

San  Francitco:  F.  M.  Nicholas  Yukon  2-1964 

Lot  Angalat;  Jack  Payne  Co.  MAditon  4-7317 

Seattle:  Bruca-Emrttatt  Co.  MUtual  2-6737 

Portland  Bruce-Emmett  Co.  BEImont  3-8117 


Chance  Co.,  A.  B. 

San  FrarKitco 
Seattle 
Portland 
Lot  Angelas 


Clattified 

Condon  Co.,  Earl  $ 
Lot  Angelas 

Cepperwald  Steel  Co 

Lot  Altot,  Calif. 
Ballavu*,  Wash 


23 

Mission  7-1300 
Mutual  2-8920 
CApitol  8-3866 
LUdlow  2-1090 


22 

Dunkirk  1-3951 


Yorkshire  7-4556 
GLancourt  4-1233 


Cornish  Wire  Co 
Lot  Angeles 

San  FrarKitco:  G  M.  Howard 

S  Aitoc. 

Seattle:  Sanderlin  Co. 


Dovey  Tree  Surgery  Co 

San  Francitco 
Lot  Angelas 


Dottert  Mfg.  Corp 


52 


San  Francitco:  Curry  Co.  YUkon  2-0788 

Los  Artgelet;  Matzlnger-Johnton  Co. 

_  MAditon  4-8001 

Oswego,  Or*.:  Henry  G.  Lehl  NEptune  6-4210 

Denver;  R  B  M  Salat  Co.  SPruc*  7-2515 

Salt  Lake  City:  T.  R.  Van  Wagorter 

INgersol  62461 


San  FrarKitco:  Angut-Campball,  IrK 

AT  water  8-4208 

lot  Artgelet  Angut-Campball,  IrK. 

LUdlow  71236 


Duncan  Electric  Co.,  hic. 

Covina,  Calif:  C.  C.  Blacksmith 


17,  18 


EDgawood  2-2150 
Reno:  Kitchen  Elac.  Supply  Co.  FAirview  2-4533 


Albuquerque;  ASA  Supply 
Phoenix:  W.  H.  Eddy  Elac.  Prod. 


Alpine  60307 
Inc. 

Alpine  2-6322 
Phone;  2-0528 
CHerry  4-1505 


Billingt:  Montana  Elac.  Supply 
Denver;  Hamilton  Astociatet 
Shaffer  S  Nalton,  Inc.  in  followitsg  cities; 
Seattle  MUtual  2-0186 

Portland  BEImont  67437 

Spokane  FAirfax  7-9528 

Salt  lake  City  ELgin  5-8304 


Electric  Tube  Products  16 

Lot  Artgelet;  Waingart  S  Luttig  ADamt  3-4111 
Portland  Pacific  Electric  Sales  BEImont  5-4137 


English  Electric  Co.  ltd. 

New  York  City 
Jamas  I.  Metcalf  S  Co. 
Seattle 
Portland 
San  Francisco 
Lot  Artgelet 
Phoenix 


Evarttick  Anchor  C*. 


I2B 

Murray  Hill  7-0303 

MAIn  4-6322 
CApitol  6-6096 
GArfield  1-0653 
MAditon  2-3019 
Alpine  8-4696 
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Jotlyn  Pacific  Co.  In  followirtg  cities: 

Lot  Angelas  LUdlow  7-4251 

San  Francitco  UNderhIII  1-7313 

Seattle  MAIn*  3-1957 

Portland  CApitol  3-5127 


Fanner  Mfg.  Co.  9 

San  FrarKiKo;  Sold  Through  Lina 
Material  Induttriat  PLaxa  5-8600 

lot  Angalat  RAymond  3-6251 

and  Oxford  62260 

Phoenix  Alpine  4-B471 

Dertver:  Slaybaugh  fc  Thompson  AComa  2-M26 

Portland:  A.  L.  Pollch  CApitol  3-6241 


43  Fither-Pierca  Co.  Inc. 


126 

CApitol  5-4226 


MArkat  1-6759 
ATwatar  4-7777 


SUtter  1-3377 
MAditon  3-1929 


San  Francitco:  Maydwall  6  Hartiall 

ATwater  8-6900 

lot  Angalat:  Maydwall  B  Hartiall 

MAditon 

San  Diego:  Maydwall  B  Hartzell  CYprett 
Phoenix:  Maydwell  B  Hartiall  Alpirs* 


Seattle:  Otcar  Hogentort 
Portlarsd:  J.  A.  Tudor  Atte. 
Denver;  Allen  I.  Williamt 


Fluor  Corp.  ltd. 


MAIn 

BEIntont 

MAIn* 


8-7245 

62245 

2-5858 

2- 0737 
2-1188 

3- 0343 


Lot  Angalat 
San  Francitco 


General  Electric  Co. 

10,  II,  27,  33,  36,  37,  38,  30, 
40,  41,  42,  116,  117,  132,  133,  3rd  Caver 


4,  5 

ANgalut  2-6111 
SUttar  1-5805 


Gednay  Electric  C*  29 

San  FrarKitco:  Baxter  Co.  MArkat  1-8636 

Lot  Angalet:  Rutkin  Electric  Salat 

MAditon  61224 

W.  S.  Sanderlin  Co.  in  following  citiet:  _ 

Seattle  ATwater  67777 

Portland  BEImont  5-0121 

Salt  Lake  City;  Georg*  Dtrger  C*. 

Elgin  5  2873 


Graybar  Electric  C*.  Inc. 

IIB,  119 

San  FracKiKo  . 

MArkat  1-3131 

lot  Artgelet  . 

ANgelut  67282 

Phoenix 

Alpine  2-2371 

Denver  .... 

TAbor  67111 

Bolt* 

Boise  2-4901 

Butt* 

Butt*  3239 

Portland 

CApitol  7-6641 

Seattle 

Mutual  2-0123 

Salt  lake  City 

Elgin  9-8771 

Hathaway  Inttrumenl  Div. 
Hamilton  Watch  Co. 

55 

Denver 

SKylitta  6-8K1 

lot  Angalat 

VE  7-3311 

Alto 

Albuquorquo,  N.  AA.: 

EX  6M79 

A.  1.  Williams  Co. 

Alpine  S-9632 

Hill  Transformer  Co. 

4th  Cover 

San  Carlos 

LYtol  62161 

Lot  Artgelet:  Maddox  Salet  Co. 

MAditon  62306 

Saattla:  J.  A.  Tudor  B  Attoc. 

Mutual  2-7444 

Portland-  J.  A.  Tudor  B  Attoc. 

BEImont  2-1188 

Dertver;  H.  C.  Guir* 

SPruco  7-2864 

Salt  lake  City:  Stavent  Sales 

INgortoll  7-5489 

Phoenix:  Maddox  Salat  Co. 

Alpine  2-2371 

Albuquerque:  Ralph  D.  Black  Co.  Alpirt*  69265 

Indiana  Steel  B  Wire  C*.  Inc. 

8 

Graybar  in  following  citiot; 

San  Francitco 

MArkot  1-9131 

Lot  Angalet 

ANgolui  67282 

Portland 

CApitol  7-6641 

Seattle 

MLJgral  2-0123 

Denver 

TAbor  67111 

Salt  Laka  City 

Elgin  9-8771 

International  Butinatt  Machines  44,  45 

Lot  Artgelet 

Dunkirk  1-3696 

San  Francitco 

Yukon  2-0100 

Danvar 

AComa  2-9373 

Seattle 

Mutual  2-4640 

Portlartd 

CApitol  8-6623 

Salt  Laka 

Eight  9-7721 

Jotlyn  Mfg  and  Supply  Co 

ns 

Los  Arvgeles 

lUdktw  7-42SI 

San  Francitco 

UNdofhllt  1-7313 

Seattle 

MAin  3-1957 

Portland 

CApitol  65127 

Phoenix 

ALpino  61245 

Salt  Laka  City 

EM  3-2084 

Kraloy  Plastic  Pipe  C*.  Inc. 

113 

Lot  Angalet: 

Angolut  1-4158 

San  Francitco:  TKa  Curry  Co. 

Yukon  2-0788 

Saattla  Fred  Carlsort  Co. 

ATwater  4-46% 

Denver  Kenneth  B.  Schomann  Co. 

FRamoot  7-X23 

Albuquarqua:  Ralph  Black 

Alpine  69625 

Kuhiman  Electric  Co. 

54 

Maydwall  B  Hartiall,  Inc.,  in  following  citiet: 

San  FratKiKO 

ATwatar  8-6900 

loa  Artgelet 

MAditon  67245 

Seattle 

MAin  4-2368 

Portland 

CApitol  64173 

Phoenix 

Alpine  2-S85B 

Spokart* 

MAditon  4-3285 

San  Diego 

JU  2-6749 

Denver:  Selet  Ertgirtaari 

AComa  2-4893 

Salt  Lake  Qty:  Salet  Engine* 

rt  HUntar  63547 
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DyiMiiMO 

San  Dingo 
Lot  Angnint 
San  FranclKo 
Portland:  Clydn  Dodd 
Saartlo:  Don  GInaton 
Phoanix!  Ray  Wnndling 


KImborly  5-4993 
RAymond  3-9101 
JUnipor  ^5366 
CApitol  7-45S7 
LAkavinw  S-S1S1 
Alpinn  3-2541 


Albuouarqua 

Wilhamton  Salat  Co. 


Patartan  Engintaring  Co 


ALpiita  6-6617 


San  FranciKO 
lot  Angalai 


EXbrook  3-5400 
MAditon  5-7341 


Sautkarn  California  Editon  Co. 


MAditon  4-7111 


Lina  Malarial  Induttriat  3,  34,  35 

San  FranciKO  Plaia  5-8600 

lot  Angalat  RAymond  3-6251 

Portland  CApitol  2-1981 

Saattia  ATyyatar  3-6368 

Spotiaito  KEyttorta  52461 

Salt  laka  City  Elgm  5-6257 

Pboania  J.  E.  Radmond  Supply  Alpma  4-8471 

Boita  Phona:  2-5706 

Butta  Phona:  8340 

Danvar  FI  51689  and  1680 

Sacramanto.  Calif  Gl  3-6264 


McGraw-Hill  Booli  Ca. 


Phalpi-Dodga  Coppar  Products  Corp 


Minnatola  Mining  8  Mfg.  Co. 

San  Francitco 
lot  Angalat 
Saattia 


57 

Plata  60800 
RAymond  3-6641 
Mutual  3-5550 


Molonoy  Eloctric  Co. 

Garlaitd  AHoltar  In  followirtg  citiat: 


San  FraiKitco 
Lot  Angalat 
Portland 
Saattia 

Dnrtvar:  Hamilton  Atsociataa 
Salt  laka:  Ritnr  Enginaaring 


Morriaon-Pnitua 


EXbrook  7-1800 
AAAditon  61864 
CApitol  57349 
Mutual  2-4990 
CHarry  61905 
EMpirn  57933 


Danvni  RAca  3-3834 

North  Hollywood:  A.  F.  Johnton  STtta  7-8544 

Salt  laka  City;  W.  H.  Pingran  Co. 

EMpira  3-6731 

San  FraiKiKo:  8ranton  Equip.  Co. 

EXbrook  2-8185 

Lot  Aitgolat:  Goltan  Co.  Rlchmortd  7-5486 

Spokana  Tinling  8  Powell  TEmple  8-8276 


Pacific  Cat  and  Elactric  Co. 


Paranitt  Wiro  8  Caklo  Div., 
Estax  Wira  Carp. 

lot  Angaiot 

South  Sm  Francitco 

Portlartd 

Saattia 


PanntyKania  Trantformar  Div. 

San  Francitco:  Gaorga  E.  Honn  Co.  SUttar 
lot  Angalat  Jo^  C.  Corrin  MAditon 
Saattia:  Frad  W.  Carlton  ATwttar 

Phoanix:  Roy  E.  Coulton  WIndtor 

Dartvar:  Pttarton  Co.  DExttr 

Salt  laka  City:  Clartnca  W.  SiKrar  Elgin 
Portlarsd: 

Frad  W.  Carlton  8  Attoclatat  CApitol 
Boita,  Ida.:  Claranca  W.  Sihrar  Co. 


San  Frtrrcitco 
lot  Angalat 


RAymond  3-4794 
Plata  63030 
CApitol  3-6134 
MAIn  3-5641 


EXbrook  2-7379 
RAyrrtond  3-1311 
and  PArkviaw  1-1191 
MAin  3-6790 
CHarry  4-9291 
and  CHarry  4-9292 


Oakland  Olympic  2-7337 

Sacramanto  Robert  Crownm  Gilbert  3-8543 

Portland:  Bard:  Gan.  Contractort 

PRotpact  54354 

lot  Angalat  Conttruction  Supply  Co. 

lUdlow  54158 

Lot  Attgelat  Ball  8  Black  ANgalut  9-7586 

Santa  Ana  Blyttorta  Equip.  Co.  Kimberly  3-3918 


R  T  8  E  Carp  3nd  Cavar 

Portland  MErcury  9-3161 

Madford:  H  1.  Moonay  SPnng  2-9948 

San  Jota-  N.  R.  Baaba  ANdrawt  4-5641 

Patadana  D.  8.  Cola  SVIvan  0-5977 

Salt  laka  City:  T.  R.  Van  Wagoner  Co. 

INgartol  62461 

Ballavua,  Wn.:  K.  H.  DuBoit  SHarwood  64114 

Butta  R  A.  Manning  Buna  3-9200 


Portland:  Wm.  J.  Cottrell 
Phoanix;  W.  H.  Eddy 
Oakland:  J.  H.  Ormond  Co. 
lot  Angelas  A  W.  Nath  Co. 


CAp:tol  7-6191 
Alpine  2-6323 
TWinoakt  53235 
ANgalut  9-7304 


Saattia  lAkatida  51189 

Saattia  Palmar  Elactric  Ca.  MA  2-2170 

Spokana:  Wm.  C.  Knapp  FAirfax  7-3621 

Spokana:  Inland  Elactric  Co.  FAirfax  7-1521 
Tacoma:  Bean  Elactric  Co.  MArkat  7-3144 

Lot  Artgalat:  O.  8.  Wilt  Co.  NOrmandy  1-4100 
San  Carlot.  Calif.;  O  8.  Wilt  Co.  IVtal  1-3618 
Graybar  Elactric  Co.  ItK.,  all  prirKipai  citiat 


Sangamo  Electric  Co. 

San  Francitco;  L.  A.  Non 
lot  Angalat:  (Factory  Salat) 
(Tima  Switchat) 

Saanie:  T.  R.  Wood 
Dartvar:  Mt.  Statet  Machirtary 
Phoanix:  3.  E.  Radmond  Co. 
Portland  R.  L.  Schoanbargar 
Butte:  R.  E.  McDonough 
Tucton 

Albuquarqua: 

Gorman  Engirteanng 
El  Pato:  Gorman  Engirtaaring 


Southern  Sfafat  Equipment  Carp  19 

Soania:  Jot.  C.  Plan  MAm  56141 

SaN  laka  City;  H.  laa  Rawlirtgt  Co. 

Elgin  9-8811 

Danvar;  R.  T.  lawit  Co.  EAtt  3-1083 

lot  Angalat:  W.  E.  Kirk  Co.  MAditon  63651 
Laka  Grove,  Ora.;  C.  F.  Selby  NEptuna  61 4M 
Oakland:  John  H.  Ormortd  TWinoakt  53235 


Standard  Oil  Co  of  Calif 

San  Francitco 
lot  Artgalat 
Portland 

Saania 

Salt  laka  City 


SUttar  1-7700 
MAditon  4-3711 
CApitol  54161 
MAin  3-6310 
DAvit  2-5831 


Royal  Elactric  Corp.  56 

lot  Artgalat:  Eckart-llayd  Co.  Richmond  7-V05S 
San  FrarKiico:  Eckart-lloyd  Co.  HEmlock  1-57^ 
Saania  Northwatiarn  Agarxiat  MAm  3  8883 
PcKtIand:  Northweitarn  Agent lat  CApitol  7-0434 
Phoanixi  Wm.  Battttdorf  CRattwood  7-1663 
Danvar:  Hyde  Elactranict  Ca.  WEtt  63456 


San  Francitco:  Wrathall  8  Kruti  EXbrook  7-3993 
lot  Angalat:  R.  E.  Cunnirtgham  8  Son 

MAditon  51105 

Portland:  Wm.  J.  Cottrell  8  Attoc. 

CApitol  7-6191 

Saania:  W.  R.  Hendry  Co.  MAina  3-3968 

Danvar:  Ambler  Co.  TAbor  5-8885 


Truck  Equipioant  Ca.  30 

Lot  Artgalat:  Calavtr  Corp.  Rlchcitond  8-6393 
Oakland:  Dtilav  Body  Co.  KEIIog  4-1433 

Portland:  Schatky  Equipment  Corp. 

BEavarron  4-5344 

Spokana:  laland  Trailer  8  Equip.  Co. 

KEyttona  4-0991 

Salt  laka  City:  W.  H.  Pingraa  Co.  EMpira  3-6731 


Virdan  Ughthig, 

Divition  af  John  C.  Virdan  Ca 


Atherton,  Calif.i  W.  G.  Sawyer 


Fullerton:  Wm.  K.  Nawall 
Phoanix;  Ray  E.  Wandling 
Saania:  Dortald  S.  Glaaton 
Portland:  Clyde  E.  Dodd 


Wagner  Elactric  Carp 

South  San  Francitco 

El  Sagundo,  Calif. 

Portland 

Salt  laka  City 

Dartvar 

Saania 


Wald  Rita  Co. 


DAvortport  5-4931 
TRolan  1-1845 
Alpina  2-2541 
lAkaviaw  55151 
sutler  53371 


Plata  60530 
ORagon  57671 
CApitol  7-3654 
EMpira  59013 
CHarry  67431 
MAin  3-2343 


ANdovar  1-3341 


125,  127,  129 

HEmlack  1-4738 
Dunkirk  7-2336 
ANgalut  8-6771 
MAin  3-8304 
CHarry  4-7421 
ALpirta  4-8471 
CApitol  58742 
Butta  2-5447 
AXtal  54801 

CHapal  7-1596 
KEyttona  2-3449 


Wattinghouea  Elactric  Corp. 

48,  49,  91,  92,  93,  94,  95,  96.  97, 
98,  99,  100,  101,  102,  103,  104,  105,  106 

San  FranciKO  EXbrook  59353 

lot  Angalat  MAditon  63881 

Dartvar  KEyttona  68121 

Phoanix  Alpine  58631 

Salt  laka  City  Elgin  5-3413 

Saattia  MlAin  3-0808 

Portland  CApitol  3-9ISI 

Spokana  FAirfax  53371 
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problem 

solution 


An  easily  maintained,  integrated  fixture  was  needed  for  Welton 
Becket’s  dramatic  “squares  of  light”  ceiling  in  the  lobbies  and  offices 
of  Southland  Life’s  spectacular  42-story  Southland  Center  in  Dallas. 


ACHILLES  by  Lighting  Dynamka  was  qtectfied  for  Use  lobby . . . 
and  h's  companion  Apollo  was  used  in  Use  offices  throughout  the 
center.  Achilles  is  a  highly  versatile  fixture  series  ideal  for  this 
demountable  acoustical  c«iling— just  as  h  is  for  countless  other  ceiling 
suspension  systems.  It's  quickly  installed  with  a  drop-in  installation 
and  has  easy  maintenance  with  press-to-open  catches  and  hook-on 
hinges.  Durable,  Bonderized  and  electro-static,  high-reflectance 
finishes . . .  for  more  complete  information,  call  your 
Lighting  Dynamics  representaUve,  or  write  to  Lighting  Dynamics, 
802  West  Whittier  Blvd.,  Whittier,  California  or  Lifting  D^amics, 
8700  Ambassador  Row,  Dallas,  Texas. 


THE  THREE  MILLION-VOLT  IMPULSE  GENERATOR  housed  in  a  windowless,  THIS  AIR-BLAST  TRANSMISSION  BREAKER 

single  span  high  boy  structure  63  ♦eet  wtde.  187  feet  long,  ond  65  feet  high.  is  being  prepared  for  a  power/impulse  test. 

AT  GENERAL  ELECTRIC'S  NEW  HIGH  VOLTAGE  TESTING  LABORATORY  IN  PHILADELPHIA  .  .  . 


Nature  Comes  Indoors 


Effects  of  lightning  and  rain 
on  power  systems  being 
studied  in  new  research  facility 

'I'lu'  latfst  adiiitinn  to  (loiioral  - 
Iru  's  S\Mti  h^»-ar  1  )fvt‘lo|)iiu‘nt  Con- 
lt*r  III  Pliiladclpliia  is  a  iiiillion-dollar 
hi^th  voltap'  ti“stint;  lalxiratory. 

Hoart  of  tlu‘  lu'w  tost  oontor  is  a 
tlin“t‘  inillion-volt  impulse  noiu-rator 
wliu  h  ran  1h‘  s*‘t  otl'  fiy  a  syn«  lironoiis 
tiinrr  at  tlir  rxart  niomrnt  a  liinh 
volta^tr  iMiwrr  i  in  iiit  firrakrr  iso(K*r- 
atinj:  to  rlrar  a  short  i  irniit.  Now. 
lor  tin*  tirst  tinir,  (Iriirral  Klixtric 
t'n>;int“frs  will  Ih‘  ahU*  to  diiplii  ati"  tlir 


situation  in  whirh  li^htnin^  strikt‘s  a 
transmission  .system  at  the  instant 
rirrnit  breakers  are  o|K*ninK-  It’s 
imiKirtant  that  the  rirruit  breakers  of 
the  future  Ih‘  (lesij'iu'd  to  withstand 
siirh  imilti-shot  k  conditions.  'I'he 
r»*ason  for  this  is  seen  in  the  hi>;l«‘r. 
lon>:»*r.and  more «‘xi Mist'd  transmi.ssion 
lines  retpiiretl  to  i  arry  tomorrow’s 
ultra-hit;h  voltatrt's. 

A  WET-TEST  DEVICE,  which  simulates 
till*  etft'cts  of  rain  and  moisture  on 


switchgear  com|)onenls.  is  another 
feature  of  the  new  facility.  Impulse 
testing  will  provide  irniMirtant  in¬ 
formation  aliiout  the  ri'sults  of  flash- 
ovi*r  on  insulators  and  insulatmt' 
materials. 

I’ower  transmission  systems  of  the 
future  will  Ik*  even  more  reliable  as 
a  result  of  this  iit'w  investment  m 
hi^h  voltage  testing  facilities.  For 
more  information,  contact  your  local 
(i-K  .Apparatus  Sales  Office.  v  i  4i: 


MORE  POWER  TO  AMERICA 


GENERALB  ELECTRIC 


Compare  transformer  features  that  count 


Ability  to  withstand  severe  corrosive  conditions 
ore  mode  possible  by  — 

•  Internal  cover  clamping.  No  external  clamps 
to  fracture  surface  point. 

9  Phosphatizing  to  isolate  rust  where  surface 
point  has  been  damaged. 

9  Epoxy  Resin  based  paints  providing  maximum 
protection  against  all  weather  conditions. 

9  Electrolytic  Nickel  plating  to  assure  corrosive- 
free  terminals. 


Wherever  you  service  power  requirements  —  in 
coastal  areas  swept  by  salt  air,  corrosive  smoke- 
filled  industrial  areas,  hot,  dry  deserts,  snow- 
covered  mountains  —  these  are  vital  transformer 
features  that  count. 


Illustrated  literature  and  complete  catalogs  are 
available  on  these  and  other  important  trans¬ 
former  features,  part  of  continued  research  and 
engineer  service  being  performed  at  Hill,  making 
possible  o  better  product  for  you. 


•TRANSFORMERS 
THAT  STAY 
IN  SERVICE" 


SAN  CARLOS,  CALIFORNIA 


Sales  representatives  in  Seattle,  Portland,  Son  Francisco.  Los  Angeles.  Salt  lake  City.  Denver.  Albuquerque.  Dallas.  Houston,  Oklahoma  City.  Minneapolis  and  Honolulu. 


